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ANRVAW AU AE 


USED FOR REFINING ALUMINIUM, 

COPPER, BRONZES, GUNMETALS, ET 

BATTERY PLATES, LEADS, SCRAP ER 

SWARF AND RESIDUES. MANUFACTURING CO. LTD., 


SAVOY HOUSE 115-116 STRAND, LONDON, W.C.2 Telephone: TEMple Bar 9025 





In all my experience | have never found any 


aluminium alloys quite so dependable as 





TJP brand. When | buy, | can’t afford to mix 
speculation with specification. | must be SURE 


Ht of getting exactly what | order. Priestman’s see 
f. 

If your design and pro- a #f to it that every consignment is absolutely 
ductio : >me 1 

uction problems demand Lee consistent with original specification. Take my 
exceptional [experience in wa 

sheet metal fabrication and tip—play safe with Priestman’s! 
assembly, call in Camelinat. Fr , 
Specialists in design 
and complete unit pro- 
duction. 


_ ______ E. CAMELINAT & CO. LTD., : SO MUCH THE BETTER 
Fe _ | CARVER STREET, BIRMINGHAM, 1 
£4 Phone: CENtral 6755 (5 lines) 7. j. PRIESTMAN LTD., 


Grams: Camelinat, Birmingham 
FORGE LANE, MINWORTH, SUTTON COLDFIELD 


Member of the Owen Organisation 
Tel. No.: ASHfield (B'ham) 1134 
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“a ores a7 RTT 


HINK OF CASTINGS FIRST... 


IN CARBON, LOW ALLOY, 
MANGANESE AND OTHER 
WEAR RESISTING STEELS, 
STAINLESS AND HEAT 
RESISTING STEELS. 


SHEFFIEL O 





HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND. 





SERCK 


Above is an artist’s impression of a large heat 
exchanger. The photo on the right shows a Driven 
Roller Hearth Electrically Heated Furnace supplied 
by G.W.B. Furnaces Limited to Serck Tubes 
Limited for annealing a variety of non-ferrous tubes 
including copper, cupro-nickel and aluminium 

brass with or without a protective atmosphere. A 
large percentage of these tubes is used in the manu- 
facture of Heat Exchange equipment, designed and 
produced by Serck Radiators Limited, and serving 
a wide range of applications from oil and water 
coolers for small internal combustion engines up to 
large condensers and heat exchangers, such as the 


type illustrated, for the Petroleum, Marine and 


Atomic Energy Industries. 
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TUBES 














FURNACE CHARACTERISTICS: The furnace is designed to take tubes 
from 4” to 3}” o.d. with lengths up to 35’ 0”. 

OUTPUT: 2 tons per hour 

RATING: 330 kWs in four independently controlled zones 


FEMPERATURE RANGE: 650-750 C. normal 
900 C. maximum 


KWH CONSUMPTION: Aluminium, brass tubes 1 
consuming 88.25 kWhrs. per ton 


14 s.w.g. annealed, 


Over 25 years’ experience in electric furnace design at your disposal. 


G.W.B. FURNACES LTD. 


P.O. BOX 4, DIBDALE WORKS, DUDLEY, WORCS. 


Tel: Dudley 55455 (9 lines) 


Associated with: Gibbons Bros. Lid., and Wild-Barfield Electric Furnaces Ltd 
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BRIGHT ZINC PLATING FOR 


REVVO CASTOR CO. LTD. 


This Efco-Udylite pneumatically operated machine has an output of 
60 racks per hour, and plates up to 20 fully assembled castors per rack. 


The complete plant is contained within a floor area of 33ft. x 13ft. 





JUNIOR AUTOMATIC SEND FOR BROCHURE 
“AUTOMATION & ELECTROPLATING” 

PLATING 

MACHINES 





for most Plating sequences 


| 
| 
| 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone: Woking 5222/7 


NRP 2159 
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CALDIOX 
CALCIUM 
PLUMBATE 


BASIC 
LEAD TIMONOX 
SULPHATE WHITE OXIDE 
OF 
ANTIMONY 


Wn touch witty 


ASSOGIATED LEAD 


usually leads to better things 


No matter how you do it, no matter what your particular industrial need, getting in touch with Associated Lead is bound to 
lead to better things — better products, better processes — for you and your industry. 
Associated Lead Manufacturers Limited is a single company specialising in the manufacture and supply of lead and antimony in 


all their many forms; alloys; pure metals: chemicals and pigments, 


ASSOCIATED LEAD MANUFACTURERS LIMITED 
CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER 


Export enquiries to: Associated Lead Manufacturers Export Co. Ltd, Clements House, 14 Gresham Street, London, E.C.2. 
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4 BILLET RE-HEATING 
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S. & A. experience, supported by the most up-to-date American practice in the design 
and manufacture of furnaces of all kinds, is typified by those designed for the production of 
copper tubes. 


The illustrations shew (1) an automatically controlled Rotating Hearth furnace with fully 
automatic hydraulically operated charging and discharging equipment and (2) an automatically 


controlled Roller Hearth tube annealing furnace, in which the atmosphere is maintained by an 
inert gas screen. 








TUBE 
ANNEALING 





Iilustration by courtesy of 
Wednesbury Tube Co. Ltd. 


ud STEIN & ATKINSON LTD. LONDON 


A 
_ 











Un goccio 








di quello buono 


(A DROP OF GOOD STUFF) 
in Italy too, ‘a drop of good stuff’ means SKLENAR melted! 


Chianti or copper, Italians know ‘a drop of good stuff” when they see 
it! When it comes to melting, they and foundrymen the world over, rely on 
SKLENAR furnaces, recognised as the best by far wherever metal is processed. 


They give:— 


Higher output for less fuel—minimum metal loss—no costly 
crucibles needed—complete control of furnace atmosphere —easy 
access for skimming, alloying and refining—low heat-radiation 
ensures comfortable working conditions—adaptable for a 
wide range of ferrous and non-ferrous metals without fear 
of contamination—quantities from a few pounds to several 
tons—oil, gas or coke-fired. 
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Send for full details of 
SKLENAR and REVERBALE 
furnaces.* Prove their efficiency too, 
with 14 DAYS FREE TRIAL 
IN YOUR FOUNDRY 


*also the NEW SKLENAR 
TAPPING VALVE for 
continuous or intermittent 
‘ tapping off’ of non-ferrous 
metals up to 850°C. 


SKLENAR 


FURNACES LTD 








385 NEWPORT ROAD - CARDIFF - TEL: CARDIFF 45645 (PRIVATE EXCHANGE) - GRAMS: SKLENAR CARDIFF 45645 
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From I.C.I. AMMONIA— 
Nitrogen and Hydrogen for Industry 


1.C.1. Ammonia provides industry with a cheap and reliable source of pure nitrogen 
and hydrogen. And I.C.I. gas generating plants are available 


to convert ammonia into a wide range of nitrogen/hydrogen gas mixtures. 


Anhydrous Ammonia with a guaranteed minimum purity 
of 99.98°.,, to meet more exacting requirements, 


is offered in bulk and in a wide range of cylinder sizes. 


Liquefied Ammonia (/ndustria/ Quality), a cheaper grade, 
is available in bulk and in two-ton containers for the 


larger consumer, and makes possible substantial economies in gas costs. 


A bulk delivery of 10 tons of ammonia 
provides over 13 million cu. ft. of nitrogen 


Full information on request. 


Imperial Chemical Industries Ltd., London, 8.W.1. 
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FOR BAR AND TUBE REELING AND STRAIGHTENING 


ROBERTSON’S HAVE FIVE STANDARD SIZE MACHINES ALL WITH 
ANGULAR ROLL ADJUSTMENT 
essential for 
PRECISION STRAIGHTENING The well known principle on which the 


of mild and alloy steels Robertson Bar Reeling and Straightening 
Machines work is briefly as follows :— 


and also brass, light alloys, etc. The bar to be straightened is passed between 
two oppositely inclined rotating rolls, one 
concave and the other parallel or slightly 
barrel shaped. A guide supports the bar 
SIZE C MACHINE. ‘apacity horizontally at the intersecting 
lin. minimum to either 3 or 411 axis of the rolls, and is adjust- 
able vertically to suit varying 
bar diameters. The parallel 
roll is supported in a slide and 
its distance from the concave 
roll may be varied by a large 
handwheel, according to the 
bar diameter or ‘‘nip’’ re- 
quired. The bar is gripped 
between and rotated by the 
rolls, the inclination of which 
feeds the bar automatically 
through the machine. The 
path between the rolls through 
which the bar is forced is bow- 
shaped, the amount of bow 
being controlled by the angular 
position of the rolls, care 
being taken to maintain parallelism 
of the roll faces to ensure a good 
bearing on the bars over their full length. 
Since the length of the rolls is constant and 
the depth of the bow conveniently variable, 
a deflection suited to the diameter and elastic 
yield point of the material to be straightened is 
easily obtained. These features enable 
the ‘Robertson Machine to ‘straighten 
accurately soft non-ferrous bars or 
heat treated alloy steel bars, having a 
tensile strength up to 80 tons per 

square inch, with equal facility. 


W.H. A. ROBERTSON & CO. LiD., BEDFORD, ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY. WT330T 





Photograph by courtesy of Messrs. T. Firth & J. Brown Ltd., Sheffield 


Town’s Gas Fired 
Brayshaw 


Bogie Hearth Furnace 





of the products recirculation type tempering Furnace 
installed at Messrs. T. Firth & J. Brown Ltd., Sheffield 


The above illustration is one of the many ANNEALING 
installations supplied to leading manufacturers. 
HARDENING 


Brayshaw Industrial Furnaces for all 
purposes including:- - - - - - = - TEMPERING 


Ask ... BRAYSHAW, the specialists in CARBURISING 


design and construction of FORGING 


internationally famous Furnaces. 
GALVANISING 


BRAYSHAW FURNAGES LTD., MELTING 
BELLE VUE WORKS, MANCHESTER 12 by Gas: Oil - Electricity 


Telephone: East 1046 (3 lines) Telegrams: Hardening Manchester. 
London Office: 21 Liverpool Street, E.C.2. Telephone: Avenue 1617/6. 
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ANNEALING FURNACES FOR 
NON-FERROUS MATERIALS 


Illustration by courtesy of 1.C.1. Metals Division 


Batch Type Annealing Furnace, Town’s Gas Fired. 8’ 0” wide 
x 30’ o” long for non-ferrous tubes, operating temperatures 
250°-800°C. Output 3 Tons per hour. Automatic proportioning 
gas burners give atmosphere control with uniformity of tem- 


perature and economy in operation. 


BRITISH FURNACES LIMITED — CHESTERFIELD 


Associated with SURFACE COMBUSTION CORP. — Toledo — U-S.A. 
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Strength and 
Reliability ... 


As the demand for silver solders of strength and reliability increases, 


the Sheffield Smelting Co. Ltd. keeps 


ahead with a continuous programme of research and development 
The “Thessco”’ range of silver solders and brazing 

alloys is based on the skills acquired through 200 years’ experience in 
the working of precious and semi-precious metals. 

The latest Sheffield Smelting literature or a discussion will 


help you too to obtain strength and reliability. 


@MEPFLELD SMELTING 
Company Limited 


HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD 4 
ALSO AT LONDON AND BIRMINGHAM 
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ROLLER FLATTENING 


a 


& CUTTING OFF MACHINE FOR STRIP... 


SIR JAMES FARMER NORTON & CO. LTD., 
IRONWORKS, SALFORD 3, LANCS 
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ROTARY CUTTERS 
FILES AND RASPS 


MANUFACTURED IN 


TOOL STEEL 
HIGH SPEED STEEL 


SUPER HIGH SPEED STEEL 
TUNGSTEN CARBIDE 


B. Oo. MORRIS ij F Bs. BRITON ROAD, COVENTRY 
Telephone : Coventry 53333 (PBX) 
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Ard.. Why not! 


Frankly the purpose of this advertisement is to bring to your notice 


that our prices for non-ferrous ingots of the highest quality may well be a good deal cheaper 


than those you are already paying—and our deliveries are 





exceptionally good, too. Then why the setter with philosophical doubts? 
Well, we thought that at first sight you might be 

rather more interested in her than in us. 

But now we have come this far together, 

may we send you particulars 

of our production facilities and 


details of our very keen prices? 





METALS LTD 


METALS LIMITED - ENFIELD - MIDDLESEX - HOWARD 3351* 
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By the 
Highest Standards 


Performance at the upper levels of many human pursuits calls for exceptional 
qualities of mind and body. In evaluating these feats, the judgment should be ona 
similar plane—exacting—discriminating—entirely objective — conforming to the 
highest standards with no compromise. 

Without integrity a standard is valueless, for then there is no dependability to inspire 
confidence in its use. This is valid, not only for abstract but also for material standards, 
and the high reputation enjoyed by the British Standards Institution has been built 
on firm, authoritative specifications commanding general respect. 

Selection of a proprietary product as the basis for a British Standard is a 
noteworthy distinction which was granted to MAZAK when its production specification 
was accepted for B.S. 1004. (Zinc Alloys for Die Casting). 


MAZAIK 


The Standard by which others are judged 


i Juve SMELTING j 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 
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The Radcliffe Report 


INCE the last issue of this journal went to press, the report of the Committee 
S on the Working of the Monetary System, familiarly referred to as the 

“Radcliffe Report,” has been published, and a particular feature of the report 
is its unanimity. One main point urged by the Committee is that a new committee 
should be set up, headed by the Chancellor of the Exchequer, to advise on the 
co-ordination of monetary measures. At the same time, it stresses that monetary 
measures can “help” to control the economy “but that is all.” The report also 
deprecates “doctrinal preferences” for one form of control rather than another, 
and stresses the need for more information and analysis. 

The report is a document of 360 printed pages, twelve chapters and three 
appendices, and it contains a great deal of statistical information which has not 
previously been available. In its first chapter the Committee reviews the back- 
ground to post-war monetary policy, pointing out five features which distinguish 
the post-war from the pre-war situation. These are: (1) high employment; (2) the 
increase in the national income; (3) the persistent rise in prices; (4) the pressure 
of overseas demand; and (5) the world-wide shortage of capital. It would be 
impossible for us to deal with such a lengthy document in the small space available 
here but probably the section of the Report which would be of most interest to 
our readers, apart from the chapter dealing with banking facilities for industry 
generally on the purely domestic side, etc., will be Chapter XI, in which there 
is comment on the financing of exports, small business and industrial innovation, 
and the transfer of payments. 

The role which the Export Credits Guarantee Department of the Board of 
Trade, should play in supporting the country’s export drive is examined, including 
the provision of long-term credits. In so far as the small business firm is 
concerned, the Report recommends that banks should be ready to offer term loan 
facilities within reasonable limits, having due regard to their liquidity require- 
ments as an alternative to a running overdraft for creditworthy industrial and 
commercial customers. Reference is made to certain special problems about the 
provision of finance for the commercial development by small concerns of new 
inventions and techniques. Such problems could be very well overcome, it is 
suggested, by the formation of an Industrial Guarantee Corporation, backed by 
the Government. The main object of this body would be to facilitate the 
commercial exploitation of a technical innovation, although not the initial stages 
of research and development which might be required. The Corporation would, 
as we see it, guarantee, for a commission, an agreed proportion of loans made 
by existing financial houses to borrowers wishing to finance novel processes or 
new types of products. The Report states, “We believe that a Corporation 
operating on these lines could make a real contribution to the ability of British 
industry to compete in world markets, and we recommend that the Government 
should consider this proposal in that light.” 

The whole Report is worthy of serious study by business men and the industrial 
world in general. The final chapter of the Report explains why the Committee 
does not set out a definite list of recommendations but merely stresses the main 
ideas which it considers should emerge from a careful study of the report. It does 
stress that the external assets and liabilities of the country are an integral part 
of its economy and its financial system. The United Kingdom is the financial 
centre of the Sterling Area, and as such must always bear in mind that it cannot 
by its own choice abdicate the responsibilities such a financial centre entails. 
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Out of the 
MELTING POT 


HE small angle scattering tech- 
nique of X-ray examination orig- 
inally appeared to be capable of 
giving unequivocal answers in connection with the detec- 
tion of inhomogeneities (small particles, clustering of 
atoms, dislocations, vacancies, etc.) lying between 10A and 
1,000A in size, without the uncertainty as between small 
crystallite size and internal strains in large crystallites 
which is encountered when, for example, the line- 
broadening effect is used. The small angle scattering 

technique has since been considerably bedevilled by the 

discovery of the phenomenon of scattering due to double 

Bragg reflection, not to mention multiple scattering, but 

nevertheless can, in appropriate circumstances and with 

the appropriate treatment of the measurements, be made 
to yield useful information. In other cases, what in the 
past would have been regarded as small angle scattering 
is now considered to be, in fact, due to the double Bragg 
reflection process (reflection taking place successively on 
the planes of the same family in two slightly-disordered 
domains within the same grain). Thus, in particular, it 
has been shown that the majority of scattering from cold- 
worked metals can be explained by the double Bragg 
reflection process. At present, studies of small angle 
scattering (whether true or of the double Bragg type) are 
proceeding in parallel with applications of these techniques 
to the study of various structural problems, such as those 
encountered in quenched and irradiated metals, in con- 
nection with dislocations in deformed single crystals, in 
cold-worked metals and, last but not least, in metals 
subjected to cyclic stress (fatigued metals). This may be 
considered as a rather ineffectual undertaking of the 
uncertain leading the half-blind, but in so far as some 
progress is being made, both the techniques and the 
understanding of the problems are likely to benefit, though 
admittedly the former more than the latter, which, 
fortunately, have other means, such as, in particular, 
electron transmission microscopy, to call upon for help. 

Nevertheless, there is no reason to be other than duly 
grateful to the small angle scattering techniques for such 
bits of information as, for example, that the evidence 

obtained favours the view that, in fatigue stressed metals, 
the formation of subgrains, while probably necessary for 
the propagation of a fatigue crack, is not sufficient either 
for its formation or propagation; that recrystallization does 
not occur on annealing following cyclic stress of the order 
of one-quarter the yield stress; and that no evidence exists 
for widespread formation of voids in fatigued specimens. 


Some 
Evidence 


“Necessities”’ T was in a more realistic age, 
I which set a greater value upon 

consistency, that the remark was 

coined about necessity being the mother of invention. 
The matter is not so simple now that we are farther away 
from first principles and prime necessities. Freedom from 
want has not, however, meant freedom from invention; on 
the contrary. A new approach to a study of the why and 
wherefore of inventions is, therefore, considerably overdue. 
Such a study, like any other investigation these days, will 
have to start with a survey of published information. 
Whether, again, like so many other investigations these 
days, it will find the results of such a survey useful, remains 
to be seen. What, for example, could it possibly make of the 


following quotation, published as a quotation from some 
unspecified source, in a recent issue of the Battelle 
Technical Review: “In more primitive times was coined 
the aphorism that necessity is the mother of invention. 
Man needed wheels, so he devised them. To-day, research 
is the mother of invention, because we do not need the 
things we do not have. We just discover, through our 
intellectual curiosity in technological fields, that we can 
make things we never had before and never missed. The 
premium in our industrial civilization is not on what we 
need, which requires an inventor, but on what we can 
make, which research workers are revealing every day.” 
It would appear from the above that the question as to 
what is a necessity, which question was an idle one in 
sterner times, is no longer one that can be omitted from 
any investigation into the subject, if only because the 
absence of any necessity—“things we never had before and 
never missed”—is now claimed to be the cause (it could 
hardly be claimed to be the reason in more senses of that 
word than one) why we nevertheless finish up by having 
them. 


UDGED on the basis of research 
and interest, very finely divided 
metal powders come a poor third, 
behind thin metal films and metal whiskers. In the 
circumstances, even a small contribution to the study of 
finely-dispersed metal powders must be received with 
gratitude. The production by mechanical comminution of 
a powdered metal having a sufficiently uniform fine particle 
size of the required order (10° cm. or less) is difficult. 
Because of this difficulty, the aluminium powder, which 
formed the subject of the particular contribution, was 
prepared by a method described, significantly enough, in 
1933. In this method, a small amount of aluminium is 
evaporated from a tungsten filament placed at the centre 
of an 8cm. diameter glass vessel. This vessel is first 
evacuated and degassed, and then argon, helium, or 
hydrogen is admitted to the required pressure (from 1 to 
about 30mm. of mercury). The aluminium evaporated 
under these conditions is deposited in the form of very 
small particles on the water-cooled wall of the vessel. The 
powders obtained in this way were examined in an electron 
microscope to determine their particle size distribution, 
and their tendency to oxidize was also studied: some of 
the deposits were spontaneously flammable in air. The 
mean particle size of the powders at first increased with 
increasing pressure of the inert gas atmosphere in which 
the aluminium had been evaporated. At very low pres- 
sures, of course, the metal atoms reached the wall without 
collisions and formed a mirror deposit. At pressures below 
1 mm., the particle size was below the resolving power of 
the microscope (about 10°’ cm.). At pressures between 
20 and 30mm., the increase in particle size with gas 
pressure slowed down, the particle size finally becoming 
constant. This ultimate constant particle size was different 
for the different gases, being largest for argon and smallest 
in the case of powders deposited in helium, with that of 
powders deposited in hydrogen being intermediate. The 
fact that all the powders deposited had a spherical particle 


shape will be investigated in Shee 


Small 
Contribution 


connection with the light it may 
throw on the mechanism of the 
formation of a solid phase. 
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Section of the grinding department of the Volkswagen works showing fourteen Roto-Finish machines banked in pairs. A technique has been 


developed here for polishing bumper over-riders in a single stage. 


After 24 hr. treatment they have a sufficiently high finish to be plated directly 


Machining in Barrels 


RE we now approaching the 
A zenith in the developmeni of 


barrelling techniques? There 
are two distinct schools of thought: the 
ayes and the noes. Barrelling, also 
known under a host of equally descrip- 
tive titles, has come a long way from 
its humble origins, traced by Kellard! 
back to 1790. Even in its crudest form 
it is an entirely logical method of, for 
instance, removing burrs and flashes 
from small, compact items which will 
tumble without damage, while such 
refinements as fixture barrelling, which 
are often regarded as recent innova- 
tions, date back to the 19th century. 
Several reasons are discernible for 
the slow evolution of barrelling—and, 
indeed, for the reluctance to accept the 
modern developments which is still 
apparent in many quarters. Foremost, 
probably, is the fact that it was invari- 
ably a very noisy process, chiefly owing 
to the use of unlined steel barrels. It 
was also regarded as a crude and 
unskilled operation on which the least 
capable operatives could be employed. 
Contributory factors include the free 
use of water, and the use of a large 
variety of materials which were un- 
pleasant to handle, as barrelling media; 
for many years mineral oil and sand 
have been recommended media for 
deburring and smoothing ferrous and 
brass castings, while cow dung and 
coke dust has been used with consider- 
_able success for polishing by one 


By D. J. FISHLOCK 


concern—of which more anon. Couple 
all of these factors with a tendency, 
on the part of those few who, by dint of 
perseverance, empirically adapted the 
techniques to achieve a greater ver- 
satility, to die with their hard-won 
acumen, and the reason for the slow 
development becomes clearer. 

It was during World War II, how- 
ever, that a new approach to barrelling 
was engendered. It was recognized 
that herein lay a simple and natural 
mass production technique restricted 
largely by lack of correlation of the 
innumerable individual process vari- 
ables. Simultaneously, new plant was 
devised and media prepared and for- 
mulated on a more scientific basis. The 
results, when these developments were 
applied systematically, were extremely 
encouraging and precision barrelling 
thus slowly emerged. 

The present state of development of 
what might be termed general-purpose 
precision barrelling involves close 
co-operation between supply house 
and customer. The supply house, on 
the basis of its considerable experience, 
will develop a technique for a 
given component and then continue to 
supply media. It is an interesting 
point in this connection that potential 
customers often select their most 
awkward problems, e.g. most heavily 
burred or rustiest components, for the 
trials, in the erroneous belief that if 
barrelling can cope with them it will 


cope with any relevant production 
exigency. In actuality, however, this 
practice does risk misleading the supply 
house, which has to judge whether the 
production techniques of its customer 
are, in fact, as bad as would appear, or 
whether to modify the barrelling con- 
ditions ascertained when estimating 
the cost, etc., of a process. A few more 
enterprising — and usually large — 
concerns prefer to evolve their own 
techniques but continue to purchase 
the proprietary media, since these have 
now reached a very high state of 
development, particularly with regard 
to the constancy of quality so essential 
to high outputs. Then, very occa- 
sionally, the supply house is asked to 
develop some quite unusual barrelling 
machine to cope with a special prob- 
lem: instances include machines for 
deburring helicopter spars over 30 ft. 
long. 

Barrelling should, strictly speaking, 
be regarded as a machining rather than 
a finishing operation; 60 to 70 per cent 
of its total application is concerned 
with deburring alone. The tendency, 
however, is still to regard it as a 
finishing process, chiefly presumably 
since it is a “wet” process and uses 
chemicals. With modern plant, how- 
ever, it is eminently practical to install 
most barrelling processes at the point 
most convenient for flow production, 
although there is also much to be said 
in favour of an entirely separate and 

















Fig. 1a—Three different grades of synthetic barrelling chips based 


on aluminium oxide 


correctly laid-out barrel finishing shop. 
Similarly, it pays dividends to ensure 
there are intelligent operatives either 
working or directly responsible for bar- 
relling operations so that the consider- 
able advances of recent years, both in 
technique and in media, can be fully 
utilized. 


Barrelling Media 

By this is ‘meant the chippings 
which, in nearly all cases, constitute a 
large proportion (50-85 per cent) of the 
barrel load. They play several roles, 
including the separation of components 
and the addition of bulk and weight to 
the tumbling mass; they also act as 
the cutting or burnishing medium (with 
or without added abrasive powder) for 
which role their shape is of especial 
importance. Media can be grouped 
into the following categories: natural 
stones; synthetic media; organic media 
and metallic shapes. 

The first, natural stones, have seen 
the widest application, the two in 
general use being felsite—a hard, 
volcanic rock, and limestone, a sedi- 
mentary and rather soft rock. These 
should be relatively cheap, since both 
are freely available. Unfortunately, 
felsite frequently contains sulphur, and 
the sulphur content must be below 
0-03 per cent or the rock will cause 
corrosion during barrelling; moreover, 
sulphur-free rocks are often rather soft. 
These rocks, and others such as granite 
and quartzite, all suffer from the 
inherent disadvantages of being too 
brittle, and although at the start of 
their life they are usually very fast- 
cutting, this attribute is often ephe- 
meral. In consequence, they are 
initially tumbled together to a stage 
where they will display a uniform rate 
of cut for a reasonable period to avoid 
undue production fluctuations. 

In recent years, though, attention 
has increasingly been focused on syn- 











thetic media, which are almost entirely 
constituted of abrasive material and do 
not, therefore, lose their cutting pro- 
pensity or break up (fracture). Most 
important by far is aluminium oxide 
produced by fusing bauxite (ALO, plus 
impurities, notably iron) at tempera- 
tures above 1,650°C. in an electric arc 
furnace. At the lower temperatures, a 
large grain-size, very fast-cutting chip 
is formed, but at 2,000°C. a markedly 
smaller grain-size chip is produced 
which, though much slower, is ideal 
for many barrelling operations. 
Cheaper chips can be formed by incor- 
porating other minerals: one consists 
of 75 per cent silicon dioxide, 20 per 
cent aluminium oxide, and 5 per cent 
ferrous oxide; this is fast-cutting and 
useful for polishing and finishing. The 
superior hardness—equal to sapphire, 
or tungsten carbide—and wearing 
characteristics of synthetic chips, which 
have been available in this country for 
some two years, ensure that they will 
soon largely replace natural stones in 
this field. 

The chips described above are 
irregularly contoured, Fig. la, and, 
although they tend to wear into pebble 
shapes, retain a general irregularity 
throughout their useful life. There is 
another type of chip, however, the 
value of which has lately become 
increasingly apparent. This, the pre- 
shaped chip, Fig. 1b, is also synthetic, 
based on aluminium oxide, and either 
moulded or extruded in bar form and 
cut into chips of closely controlled 
dimensions. Two types of pre-shaped 
chip are available. One is a very hard, 
ceramic (porcelain) base chip with a 
low abrasive content, which gives a 
good deburring action and simul- 
taneously imparts a satisfactory finish. 
The other is much faster-cutting owing 
to its much higher abrasive content, 
but the depreciation rate is greater. 
The most useful shapes are those of 
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Fig. 1b—Synthetic pre-shaped barrelling chips also based on aluminium 
oxide and moulded or extruded in bar form before being cut into chips 





triangular or square section,. in various 
thicknesses, and the diagonals, vide 
infra. Circum: ect selection of shape 
and size will ensure a greatly reduced 
chance of them jamming in holes, etc., 
compared with irregular chips. 

Of the remaining two types of bar- 
relling media, only the metallic is 
widely used to-day. Case-hardened 
steel shapes, Fig. lc, usually balls but 
lately in many exotic forms including 
pins, cones, double cones, elliptical 
shapes and diagonals are used for 
special deburring operations such as 
where too great a radius must be 
avoided; sharp corners can thus be 
maintained within a radius tolerance of 
0-002 in. Steel shapes prove peculiarly 
satisfactory as burnishing or “colour- 
ing” media. These require a high 
surface finish for optimum results, and 
must be preserved in a rust-inhibitor 
when not in use. Diagonals, now 
available in metals such as steel and 
zinc, Or in ceramic, are an especially 
valuable shape since they offer mini- 
mum opportunity for lodging in holes, 
while their acute angles exert a bur- 
nishing action which will penetrate 
into every corner. Other metals, zinc 
balls in particular, offer an advantage 
in cases where the tumbling work may 
tarnish through bi-metallic corrosion, 
e.g. in the case of zinc-base die- 
castings. Organic media are little used 
to-day for metal, although impregnated 
wooden squares are currently being 
developed for polishing plastics. 
Leather “mousings” or trimmings still 
find some application; for instance, 
they are used with Vienna lime as a 
dry final operation on iron or steel to 
obtain the highest finish. 


Barrelling Compounds 


An air of mystique comparable with 
that associated with bright plating 
solutions has long surrounded barrel- 
ling compounds. While, however, their 
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influence on and importance to modern 
barrelling is considerable and undis- 
puted, they are simply mixtures of 
usually soluble and invariably well- 
known compounds or materials, the 
function of each of which is—or should 
be—clearly definable. 

Compounds fall into two categories 
—those that contain abrasives and 
those which are completely soluble, i.e. 
cutting and non-cutting compounds, 
respectively. Both types are based on 
a mixture of soluble constituents, which 
range in number from one or two to 
ten or twelve. The essential ones 
include alkalis — phosphate, meta- 
silicate, carbonate, etc.—which func- 
tion mainly as detergents and pH 
buffers, and sometimes as peptizing or 
dispersing agents; sodium carbonate 
also helps to keep the mixtures dry 
and free-flowing. Surface-active agents 
are invariably incorporated, as the 
foam generated has a marked influence 
in reducing the harshness of the 
tumbling action. It is possible, too, in 
immersed barrelling where the solution 
containing the compound is used for 
several batches, to control the amount 
of compound present on the basis of 
the size of bubble in the foam which 
forms; dilution and loss of compound 
causes the bubbles to increase in size 
and become less stable. Sequestering 
agents — principally hexa-metaphos- 
phate but sometimes chelates—usually 
appear in compounds designed for use 
in hard water areas where they re- 
dissolve metallic soap scums; this is of 
particular advantage in burnishing. 
Occasionally, however, it is desired to 
coat the chips with a film which will 
reduce their cutting action, and one way 
of achieving this is to use limestone 
chips with soap solutions, when an 
insoluble lime-soap film will form on 
each chip. 

The values of nitrogenous com- 
pounds, such as nitrates and ammonia, 
appear to have been long appreciated 
—the latter is widely employed in 
hand metal polishes—and these are 
undoubtedly the cogent ingredients of 
the dung mentioned earlier as a barrel- 
ling media. Again, corrosion inhibitors, 


BARREL SPEED 


Above : Fig. 1c—A 
variety of steel shapes 
for barrelling—double 
cones, balls, diagonals 
and pins 


of which chromates are the most 
important, are often needed, although 
the alkalis assist with ferrous com- 
ponents, while metasilicate specifically 
inhibits the corrosion of aluminium. 
Finally, there are the special acidic 
compounds which give solutions of a 
PH between 1 and 6 whereby the 
removal of corrosion products, and 
even heat-treatment scales can be 
facilitated. In such compounds the 
requirements of a solution which is 
both relatively harmless to the skin and 
has satisfactory detergent properties 
must be married. They are based on 
weakly ionized salts such as sodium 
bisulphate or phosphates, together with 
acid-stable wetting agents; such solu- 
tions introduce very little risk of 
hydrogen embrittlement. 

Turning to the “cutting” compounds, 
we find these loaded with a variety of 
abrasive powders designed to function 
either directly, by coming between the 
chip and the component, or indirectly 
by removing films from, and opening 
up the surfaces of, the chips. Abrasives 
also tend to become embedded in soft 
media such as zinc shapes, which then 
function similarly to a grease bob. The 
abrasives chiefly used include silicon 
carbide and dioxide, aluminium oxide, 
garnet, corundum and emery. Grades 
range from the finest alumina flow to 
grits as coarse as 60 mesh, but sizes 
smaller than 240 mesh are used only 
for a few specialized applications. By 
careful selection of the abrasive, soft 
metals such as zinc or aluminium 
alloys can sometimes be brought to a 
high surface finish, e.g. suitable for 
bright plating, in a single operation. 
This calls for an abrasive which cuts 
well initially but breaks down to 
a progressively finer grade as the 
operation continues. Pumice is one 
abrasive which breaks down in this 
way, although the material must be 
chosen with care since it is a volcanic 
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DIRECTION OF TRAVEL 
OF THE MASS 


Fig. 3—Fuel injection pump component is barrel machined to a 2 
finish and to an accuracy better than 0-0001 in. by the Almco-Supersheen 
process, at one per cent of the cost of conventional finishing 


ash, and sulphurous grades can prove 
inimical. 

There is nothing complicated 
basically about the composition of bar- 
relling compounds then, but it must 
be emphasized that there are pitfalls 
awaiting the unwary who seek to for- 
mulate their own compounds. These 
relate chiefly to the creating of high 
pressures in the barrel, and to corro- 
sion of the work. The services of a 
reputable supply house thus remains a 
sine qua non, while further confidence 
may be engendered by one prepared to 
disclose the composition of its com- 
pounds. 


Barrelling Mechanism 


The simplest and most widely used 
type of tumbling unit consists essen- 
tially of an octagonal section barrel 
which is fairly slowly rotated. This is 
loaded with free-tumbling components 
and a cutting media in a ratio, and to a 
depth, which are both critical and ascer- 
tainable only empirically. Additions of 
water and chemical mixtures termed 
compounds are also made. This gives 
seven basic variables: (1) Type and size 
of chip. (2) Type of compound. (3) 
Height of load in barrel. (4) Ratio of 
chips to components. (5) Height of 
water level. (6) Speed of rotation. (7) 
Duration of operation. 

It is by exercising full control over 
these variables that the techniques 
known as precision barrelling processes 
have emerged from the mass of uncor- 
related data on the subject. 

The roles played by the various 
media are now generally understood, 
but there is still some controversy over 
the “cutting down” mechanism itself. 
One, the less widely accepted hypothe- 
sis, assumes that there is a relatively 
slow random motion in the centre of 
the mass, wherein the bulk of the 
action occurs; this is said to be 

(Continued on page 65) 
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Thermal Characteristics of Uranium Dioxide 


Y early 1961 the U.K.A.E.A. 
B plans to build a reactor experi- 

ment known as A.G.R. The 
aim of this experiment is to develop 
a new series of graphite moderated 
gas-cooled reactors having much 
higher performance than the Calder 
Hall type nuclear power stations now 
under construction in the United 
Kingdom. This will mean reduced 
capital costs and improved fuel utiliza- 
tion. In place of the magnesium-clad 
uranium metal fuel elements of Calder 
Hall and the early commercial stations, 
uranium dioxide pellets will be 
enclosed in beryllium tubes. It is 
expected that maximum can tempera- 
tures will be achieved about 200°C. 
higher than for Calder and about five 
times as much heat will be extracted 


from the fuel. To achieve this, 
enriched uranium will have to be 
employed (containing about 1} per 


cent of fissionable U.,;). 

One of the major advantages of 
uranium dioxide over uranium metal is 
the dimensional stability of the oxide 
under irradiation. Uranium dioxide 
pellets are hard and brittle and possess 
low resistance to thermal shock. They 
cannot, therefore, be relied upon to act 
as a stress-bearing component in the 
reactor. Uranium dioxide also 
possesses a very low thermal conduc- 
tivity which leads to high fuel centre 
temperatures in fuel elements in 
service. These disadvantages can, to 
some extent, be overcome by the use 
of fuel elements of small diameters and 
of high density. In this article the 
thermal characteristics of uranium 
dioxide are considered. 


Formation of Oxides 


Uranium will form a range of oxides, 
of which UO.., is one. Uranium dioxide 
mav be prepared in stoichiometric form 
(UO...) by reduction of higher oxides 
in hydrogen. On exposure to air the 
oxygen content increases, even at room 
temperature, by an amount governed 
by the particle size and time of 
exposure, the non-stoichiometric oxide 
so formed may have compositions 
typically within the range UO,., to 
UO..,,.. The effect of variations from 
the stoichiometric composition are 
important in fabrication, in their 
influence on properties and on irradia- 
tion behaviour. For example, Canadian 
workers' report that preliminary 
measurements of thermal conductivity 
of uranium Ccioxide of composition 
UO... at 70°C. is only about half that 
of stoichiometric UO, under the same 
conditions. Recent determinations at 
A.E.R.E.? give values of thermal con- 
ductivity of 0-0078 = cal/cm?/cm/ 
°C/sec. at 800°C. and 0-00058 cal/ 
cm?/cm/°C/sec. at 1,200°C. (values 





corrected to theoretical density) for 
stoichiometric UO... of 95 per cent 
theoretical density. Apart from the 
variations related to stoichiometry and 
density, fabrication techniques can 
influence the values of thermal conduc- 
tivity. Thus, at 70°C., swaged UO, is 
reported! to have a thermal conduc- 
tivity of only 40 per cent of that of 
sintered UO, of similar density under 
the same conditions. 


Thermal Conductivity 


Berg, Flinta and Seltorp? have made 
thermal conductivity measurements on 


both irradiated and _ non-irradiated 
sintered UO,. Four types of cold- 
pressed and sintered UO, were 
employed : — 


(1) UO,.,, of density 10-2 gm/cm?; 
sintered at 1,800°C. in an H. and H.O 
atmosphere. 

(2) UO... of density 100 to 
10-1 gm/cm*; sintered at 1,600°- 
1,620°C. in a cracked NH, atmosphere. 

(3) UO... of density 10-2 to 
10-3 gm/cm?; sintered at 1,550°C. in 
a cracked NH,+H,O atmosphere. 

(4) UO... of density 10-44 to 
10-45 gm/cm3; sintered at 1,680°- 
1,720°C. in a cracked NH, atmosphere. 

The uranium dioxide was prepared 
by calcination of ammonium uranate to 
give “UO,,” followed by reduction to 
stoichiometric UO, and_ controlled 
oxidation in air to a non-stoichiometric 
form. 

In the first series of tests, annular 
UO, pellets of types 1, 2 and 3 were 
canned in stainless steel tubes with an 
0-1 mm. radial clearance. A tungsten 
rod passing through the central hole 
was electrically heated to obtain 
large radial temperature drops through 
the specimen which produced high 
thermal stresses. Platinum-platinum / 
rhodium and _ tungsten-molybdenum 
thermocouples located near the inner 
and outer surfaces of the UO. were 
employed to observe the radial tem- 
perature drop. Values of the average 
thermal conductivity between the two 
thermocouple positions are reported 
which show wide variations with tem- 
perature between 0-02-0-06 W/cm°C.. 
for specimens canned in stainless steel 
tubes. Type 1 oxide canned in alu- 
minium exhibited a very low thermal 
conductivity of about 0-007 W/cm°C. 
after a few thermal cycles. This is 
comparable with the value for powder 
and the authors suggest that it is due 
to the UO, cracking under thermal 
stresses, whereas with the stronger 
canning material, stainless steel. there 
is some restraint which may reduce or 
prevent cracking. 

At temperatures above about 200°C. 
the U..» (type 2) exhibited lower 





values of thermal conductivity than the 
UO..,; (type 1). 

These workers also determined 
thermal conductivity in the absence of 
thermal stresses using a _ technique 
employing axial heat flow. Tests were 
made on non-irradiated oxides of types 
1, 2 and 3 and on similar material 
irradiated to 2x 10'© and 5 x 10!7 nvt. 
This level of irradiation had no effect 
on the thermal conductivity at tem- 
peratures up to 250°C. No results 
are given for higher temperatures. 

In the third series of tests, the 
Swedish workers measured the varia- 
tion in thermal conductivity of UO..,; 
(type 1) and of UO... (type 4) during 
irradiation. The irradiation rig was 
designed so that the average specimen 
temperatures could be held in the 
range 250°-300°C. independently of 
reactor power and shut downs. The 
radial heat flux produced by 1-8 x 10!2 
neutrons/cm? was used for measuring 
the thermal conductivity. At 300°C. 
the thermal conductivity was initially 
0:02 W/cm°C., in agreement with out- 
of-pile measurements. At a dose of 
10'8n/cm? type 1 oxide showed a 
rapid decrease in conductivity to 
0-005 W/cm°C. The type 4 oxide did 
not show a drop in conductivity even 
after 3x 10'8n/cm?. No information 
is given on the structures after irradia- 
tion or on the temperature gradients. 
In the absence of such data it is not 
possible to deduce the reason for the 
reduction in thermal conductivity. 
The authors suggest that the large 
change may be due to the release of 
internal stresses due to sintering by 
temperature cycling. A more likely 
cause of the decrease is that the more 
extensive thermal cycling of the type 1 
samples eventually caused the pellets 
to crack. 


Cracking and Grain Growth 


Data on the appearance of irradiated 
uranium dioxide pellets irradiated with 
centre temperatures in the range 800°- 
2,500°C. are given by Robertson et al.* 
Pellets normally exhibit radial cracks, 
and in some instances circumferential 
cracks also. The fragments are quite 
large and there seems to be no 
tendency to powdering. The appearance 
is consistent with the cracks being due 
to thermal stresses. Small pellets 
irradiated at low ratings may remain 
intact. 

Because thermal conductivity and 
axial temperatures are difficult to 
determine separately, the parameter 

centre 
( k (9) d 4 is often used tocompare 
/ surface 
the behaviour of specimens of different 
diameter, enrichment, density, heat- 

(Continued on page 60) 








Metal Industry, 28 August 1959 


Reviews of the Month 


NEW BOOKS AND THEIR AUTHORS 


MAGNESIUM 





“The Physical Metallurgy of Mag- 

nesium and its Alloys.” By G. V. 

Raynor. Published by Pergamon Press 

Ltd., 4-5 Fitzroy Square, London, W.1. 
Pp. 531. Price 75s. Od. 





AS Professor Raynor tells us, 
magnesium is a typical metal, but in 
one sense he himself has now converted 
it from typical to unique, by making 
it the only metal which has had, in a 
single volume, all its aspects con- 
sidered in the most fundamental 
terms provided by current knowledge 
of the solid state. In this respect, his 
book on the Physical Metallurgy of 
Magnesium and its Alloys is particu- 
larly satisfying because the task Pro- 
fessor Raynor has now accomplished is 
one which many metallurgists have 
felt for some time should be tackled, 
though few could themselves call upon 
the courage, industry and depth of 
knowledge which has clearly been 
brought to bear by the author. 

Forward-looking industrial metal- 
lurgists, who hope that the funda- 
mental work on metals and alloys in 
which Professor Raynor has played an 
important part might point the way to 
better materials, may perhaps experi- 
ence a tinge of regret that magnesium 
was chosen for this study instead of 
some metal of greater engineering 
importance. but one can ste from the 
book itself that the fundamental nature 
of the metal and the large body of 
data available might well have made 
magnesium bv far the most suitable 
element on which to try out the more 
purely scientific approach to metal- 
lurgical writing. 

The result is not a book for the 
casual seeker after knowledge—the 
reader is required to work hard from 
page eight onwards. In one or two 
places, indeed, it is difficult not to 
feel that the author has been almost 
over-generous with information, as for 
instance in the first paragraph of the 
section on diffusion, which includes a 
detailed, if potted, account of the 
manufacture and separation of a radio- 
isotope of magnesium. 

The difficulty which faces anv author 
of a book about a single metal is how 
much knowledge of general metallurgy 
he should assume in the reader. If he 
does not take a large part of what he 
wishes to cover as already known in 
general terms. and confine himself to 
the varticularities of his subject, his 
hook will become a treatise on metal- 
lurgy in general and extremely bulky 
into the bargain. Professor Raynor is 
obviously aware of this problem, and 
has tried to solve it by giving a verv 
brief summary of the general position 
before introducing any new topic. The 


level to which he wishes to penetrate, 
however, is invariably deep, and by 
thus starting in the shallows he makes 
the descent very steep; so steep, in 
fact, that the reader’s head tends to 
go under. It might perhaps have been 
better to assume that anyone who can 
swim well enough to follow the 
author through his subject could have 
dived straight into the deep water 
rather than having to walk so rapidly 
down the steps at the shallow end. 

Though its essential purpose is to 
present a rational account of the 
fundamental nature of magnesium and 
its alloys, the book contains a con- 
siderable amount of information of 
technological importance. The chapter 
arrangement may not make this point 
immediately apparent, but a_ useful 
index leads the enquirer to the 
information sought. 

It is to be hoped that Professor 
Raynor has started a new fashion in 
metallurgical text books, because the 
infusion of basic science into tech- 
nology which will result if others 
follow his lead, may have far-reaching 
results in materials engineering. 


M. K. McQ. 
FATIGUE 





“Metal Fatigue.” Edited by G. Sines 

and }. L. Waisman. Published by 

McGraw-Hill Book Co., 95 Farringdon 

Street, London, E.C.4. and New York. 
Pp. 415. Price 97s. Od. 





THE preface indicates that this 
book had its origin in a private con- 


ference held in the Engineering 
Department of the University of 
California, in 1953. A_ perusal of 
literature references suggests that from 
among the sixteen authors only F. A. 
McClintock and R. E. Peterson have 
bothered to make significant additions 
to their contributions as originally 
presented. The editors, in their 
“Guide to the Literature,” fail to 
mention any book published after 1954 
and ignore the massive 1956 Pro- 
ceedings of the Fatigue Conference 
organized by the _ Institution of 
Mechanical Engineers. 

The book is generally inferior to 
the British “Metal Fatigue,” (Ed. 
T. A. Pope) (reviewed in METAL 
INDusTRY, p. 445, 29 May 1959) which 
deals with all the topics treated and a 
few more besides. Special mention 
may be made of the Introduction and 
the section on Fatigue’ Failure 
Mechanisms as well-intentioned, even 
if partially out of date, and of the 
chapter on Statistical Techniques (by 
McClintock) which is very readable. 

Written by American engineers for 
American engineers and over- 


59 


whelmingly with American examples 
and terminology, there is little 
that this book can offer to well- 
informed British metallurgists. One 
curious feature is an acknowledgment 
of expert help in “unifying the style of 
technical writing.” Apart from the 
results as judged by the curious 
expressions which remain in the text, 
this is perhaps indicative of the limited 
responsibility which was accepted by 
or imposed upon the editors. This is 
not a good example of publishing 
enterprise. 
TB 


ALUMINIUM CASTING 





“Aluminiumgusz in Sand und Kokille.” 

(Aluminum Sand and Die Casting.) 

By Roland Irmann. Published by 

Aluminium-Verlag G.m.b.H., Diissel- 

dorf. 6th revised edition. Pp. 302. 
Price DM. 42. 





THE fifth edition of Dr. 
Irmann’s book appeared in 1952. It was 
widely and very well received, evidence 
of this being provided, inter alia, by 
the publication of a French translation. 
This favourable reception has been one 
of the factors that moved the author to 
undertake the preparation of the 
present revised sixth edition. Another 
factor, of course, was the new develop- 
ments that have taken place during 
these last seven years in aluminium 
foundry practice. They include 
developments in melting and refining 
practice, a new German (DIN) 
standard specification for aluminium 
casting alloys which is used as a basis 
for the treatment of this subject in the 
book under review, developments in 
moulding materials and casting pro- 
cesses, in gating practice, in methods of 
examining and testing castings, and in 
surface treatments, and also the grow- 
ing interest in the high-temperature 
properties of cast aluminium alloys. 

All these have been taken into con- 
sideration in preparing the up-to-date 
revision, without allowing them, how- 
ever, to modify the basic, provenlyv 
successful nature of the publication, 
which still remains an admirable guide 
to its titl—aluminium sand and die 
casting—to which should be added the 
word “ practice.” Theory and specu- 
lation—so temptingly easy in connec- 
tion with certain aspects of the subject 
—have been kept in check. 

Deprived, like other writers on 
complex technological processes, of 
multi-dimensional ways and means of 
presenting the subject matter, Dr. 
Irmann has succeeded in presenting it 
in a series of chapters compounded to 
impose the minimum of disjointing and 
to avoid overlapping. 

The first of these chapters deals, 
auite briefly, with the material used for 
aluminium casting: pure aluminium 
and the standard aluminium casting 
alloy compositions, with the produc- 
tion of aluminium casting alloys. and 
with the recovery of aluminium allovs 
from scrap. In the next chapter the 
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author discusses the effect of the melt 
and of melting practice and of the sub- 
sequent solidification on the soundness 
or otherwise of the casting, and des- 
cribes and illustrates the various types 
of defects that may be encountered. 
A description of the “Telegas” 
apparatus in the section dealing with 
methods of determining the gas con- 
tent of aluminium melts provides one 
example of the up-to-dateness of the 
book. 

The main groups of aluminium 
casting alloys dealt with in the next 
chapter are considered from the point 
of view of their casting properties and 
such properties as  miachinability. 
weldability, durability, and adaptability 
to surface finishing. All this leads, in 
the second half of the chapter, to a 
general discussion of the choice of the 


type of casting, design, etc. The 
headings of succeeding chapters: 
melting equipment and temperature 


measurement, treatments of the melt 
for purification and grain refining, sand 
casting, die-casting, fettling and surface 
treatment, repairs to castings, mechani- 





cal properties and testing, and design 
aspects of castings, are all sufficiently 
indicative of the contents of these 
chapters. 

It ought to be mentioned, however, 
that the chapter on sand casting 
includes a section on sand and sand 
testing, and also some brief accounts 
of the Croning, Shaw, and plaster 
mould (Antioch, Alcoa) casting pro- 
cesses, and of the CO, process. In 
the chapter on die-casting, a feature of 
the book—the wealth of illustrations— 
really comes into its own, with photo- 
graphs and diagrams of numerous 
examples of dies, cores, die assemblies 
and of machines for operating them, 
easily predominating over the text. The 
chapter on mechanical properties and 
testing does not attempt, as happens 
sometimes in similar circumstances, to 
describe the mechanical properties of 
aluminium casting alloys (these 
properties are listed in a detailed table 
in an appendix), but rather concerns 
itself with the various types of test 
pieces, methods of casting them, the 
effect of the solidification conditions on 
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the mechanical properties in different 
regions of a casting, with creep and 
fatigue properties, and with non- 
destructive testing. 

The appendix includes, in addition to 
the table of mechanical properties 
already mentioned, a list of casting 
defects with their causes and cures, a 
classified bibliography of the literature 
(most of it post-1952), and a subject 
index. 

Seven years should be a sufficiently 
long period to prevent the more parsi- 
monious purchasers of the fifth edition 
from wondering whether buying the 
revised sixth edition is worth while. It 
is. Those, on the other hand, who do 
not possess the earlier edition and 
whose German is adequate—or even, 
in view of the numerous illustrations 
and the very easy style, a little less 
than adequate—had better start won- 
dering whether all these years they 
could not have made good use of it, 
and should then decide not to wait 
until the publication of the seventh 
edition. 

A. B. 





Atomic Progress-—cotinied from page 58 


rating and fabrication history. [K () 
thermal conductivity of uranium 
dioxide at temperature 9.] Specimens 


centre 
with values of | k (6) d @ 

400°C. 
exceeding 37 watts showed central 
areas of grain growth. Columnar 
grains were often produced in the 
steep radial temperature gradients. 
Circumferential cracking normally 
occurred just outside this region. 
There is limited evidence that stoichio- 
metric UO, may be less prone to grain 
growth than oxygen-rich material 
which is reflected by the latter exhibit- 
ing grain growth at lower temperatures 
than the former. The calculated value 


centre 
of | k(9)d@ for centre melting 
surface 


at 2,750°C. is 49 watts/cm; specimens 
with values of the integral up to 
40 watts/cm. did not appear to have 
melted. 

Swaged stoichiometric UO, appeared 
to sinter during irradiation at tempera- 
tures as low as 900°C. compared with 
a temperature of 1,750°C. required to 
sinter the material normally. 

Murray et al> suggest that during 
irradiation the fragments of uranium 
dioxide will be held in place by the 
can and resinter. Fresh series of 
cracks would form at each large 
thermal cycle, probably in areas where 
there is already internal stress due to 
the presence of fission product gases. 
The areas near cracks would become 
depleted of fission product gases and 
each set of cracks would occur in 
different regions. Murray et al believe 
this is the cause of the fibrous radial 
structure in irradiated non-stoichio- 
metric uranium dioxide. In the light 


of the results obtained on swaged UO, 
this seems a feasible process. An 
alternative explanation is that columnar 
grain structures develop as a result of 
grain growth and diffusion of fission 
products gases leads to precipitation of 
bubbles along the grain boundaries. 
The results of Canadian work’ indicate 
that in practice both mechanisms may 
be operating simultaneously. 
Summarizing, it can be seen that the 
thermal characteristics are markedly 
dependent on composition. Irradiated 
samples show extensive cracking attri- 
buted to thermal stresses, which can 
lead to reduced values of thermal con- 
ductivity. If centre melting is shown 


to be undesirable, and this has yet to 
be demonstrated, this could impose a 
design limitation on fuel elements. 
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An appointment is announced by 
Holman Brothers Ltd. of Mr. James L. 
Ritchie, B.Sc., as sales director, with 
responsibility for the direction of the 
Holman group’s sales organization at 
the Camborne headquarters and in the 
U.K. and overseas. He has now 
become an associate director of the 
company. 


Indian Oxygen, a British Oxygen 
Company subsidiary, has appointed 
Mr. A. K. Sen to be its managing 
director, and Mr. P. C. Kavanagh, its 
assistant managing director. 

The constitution of the board of 
the Imperial Aluminium Company 
Limited has been announced as 
follows: — From Imperial Chemical 
Industries Limited: Dr. James Taylor 
(chairman), Mr. Berkeley Villiers 
(managing director) and Mr. Michael 
Clapham. From the Aluminum 
Company of America: Mr. DuBose 


Avery and Mr. F. J. Resch. Dr. Taylor 
has been “a member of the main 
board of Imperial Chemical Industries 
Limited since 1952. Mr. Berkeley 
Villiers has been commercial director 
of I.C.I. Metals Division since 1953. 
Mr. Michael Clapham has been joint 
managing director of I.C.I. Metals 
since October 1952. Mr. DuBose 
Avery has been elected a vice-president 
of Alcoa International Inc., and Mr. 
F. J. Resch was formerly chief 
industrial engineer for the Fabricating 
Division of Alcoa’s Tennessee opera- 


tions. He has been with the company 
since 1934. 

Appointed as assistant managing 
director of Oldham and_ Sons, 


Manchester, Mr. O. Oldham is the son 
of the chairman, Mr. J. Oldham. Mr. 
J. Dowse has been appointed produc- 
tion director, and Dr. C. D. J. Statham 
as sales director. 
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Titanium Technology 


This article which is a condensed version of a memorandum issued by the Battelle 
Memorial Institute, reviews some of the more recent developments in the techniques 
of melting, heat-treatment, rolling, extrusion, forging and machining of titamium alloys 


OUR major developments now 

under way are expected to 

reinforce and augment the advan- 
tages offered by titanium for military 
aircraft and missile applications, 
namely: (1) Development of uniformly 
heat-treatable high-strength alloy sheet; 
(2) development of sandwich construc- 
tion techniques; (3) development of 
processing procedures and equipment 
to broaden the types of forms and 
shapes in which titanium alloys are 
available (thin sheet, extrusions, cast- 
ings); (4) development of weldable 
alloys which will maintain useful 
strength up to 500-600°C. and of alloys 
with room temperature strength of 
100 tons/in?, or greater. 


Melting 


Skull melting, a technique still in the 
development stage, shows considerable 
promise for producing both ingot and 
shaped castings. In the skull melting 
process, the molten pool of titanium is 
contained in a thick skull of solid 
titanium on a water-cooled copper or a 
graphite hearth. The skull-melting 
furnace may employ fixed carbon or 
tungsten electrodes, or consumable 
electrodes made by welding together 
compacted sponge, titanium ingot, or 
massive scrap. The molten charge is 
cast from the skull furnace into ingot 
or casting moulds by a _ tip-pour 
mechanism. 

Of research interest is the melting of 
titanium by electron beam methods, 
whereby the metal is liquefied by a 
high-energy beam of electrons ina high 
vacuum. Super-high-purity material 
results. 

Skull melting, using consumable 
electrodes and water-cooled copper 
crucibles, now appears to be the most 
satisfactory melting technique for cast- 
ings. The Bureau of Mines at Albany, 
Oregon, uses a furnace with an 8 in. 
diameter electrode and 10 in. diameter 
crucible (Fig. 1). At an energy input 
of 250 kW, 90 to 100 lb. of titanium is 
available for casting About 35 per 
cent of the total weight of metal 
charged remains in the crucible as 
skull. Recently, a 15 in. by 15 in. 
crucible with a pouring capacity of 
180 lb. of metal has been put into 
service. 

Techniques for producing titanium 
castings on a commercial basis would 
be advanced greatly by development of 
a suitable expendable mould material. 
Sound, small castings, having reason- 
ably good surface finish, have been 
made in expendable moulds of rammed 
graphite, refractory oxides, or graphite- 


coated zircon. However, these cast- 
ings had contaminated skins which 
adversely affect ductility and impact 
properties. 

For the present, machined graphite 
moulds offer the best hope for produc- 
ing quality castings with a minimum 
of surface contamination. The Bureau 
of Mines has used _ sectionalized, 
machined graphite moulds to produce 
intricate castings with excellent surface 
finish and surface contamination nor- 
mally not exceeding 0-010 in. in depth. 

The principal disadvantages of 
machined graphite moulds are the high 
cost and short life. Mould costs can 
be reduced considerably by employ- 
ing the sectionalized, bolted-together 
moulds. This obviates replacement of 
the entire mould if one part is damaged 
or eroded. Mould life may be further 
extended by using expendable graphite 
inserts in areas subject to breakage or 
erosion. It has been reported that such 
moulds may be used for as many as 
50 castings. 


Rolling 


To get maximum advantage in design 
of titanium’s basic properties, alloys 
will be required in thin gauges and 
larger size sheets than have hitherto 
been available. Until very recently, 
titanium has been rolled on equipment 
originally designed for processing 
steels. The normal practice for un- 
alloyed titanium has been to hot roll 
on continuous or reversing mills, then 
to cold roll to finish gauge on strip 
mills. Alloy sheet is generally sand- 


A—Sight port 


wiched between steel cover sheets and 
hot finished by pack rolling in hand 
sheet mills. It has been necessary to 
roll the alpha-beta alloys in hand mills 
so that the material can be cross-rolled 
to avoid the anisotropy (variation of 
properties with direction) which would 
result from rolling in only one direc- 
tion. Since directionality of properties 
is less of a problem with the all-alpha 
and all-beta types of alloys, these alloys 
could probably be processed to thin 
sheet by continuous rolling techniques. 
Several of the titanium producers are 
investigating straight rolling techniques 
for alpha-beta alloys. They report that 
significant progress is being made and 
are confident that satisfactory tech- 
niques will be developed. The practical 
results of this rolling development 
work can be seen in Table I, which 
summarizes the success producers have 
had in roiling thin gauge material. 

Other critical problems remain to be 
solved if titanium is to achieve its full 
potential usage in future high perfor- 
mance aircraft. There is some varia- 
tion in opinions as to what will be 
required in sheet materials. Typical of 
the requirements set down by the 
aircraft industry are: (1) wide thin 
sheets in gauges of 0-005 in. or 0-010 in. 
foil in gauges of 0-001 in. to 0-005 in.; 
(2) maximum sheet dimension of 48 by 
240 in.; (3) thickness tolerances of 
+5 per cent and a flatness of 1 per 
cent. More recently, needs for sheet 
as large as 120 by 360in. and gauge 
tolerances of +2-5 per cent have been 
indicated. 

It is doubtful whether currently used 
mills will be capable of producing sheet 
to meet these requirements. New mills 
specifically designed for titanium will 





B—Sight port 
C—Counterweights 
D—Electrical leads 
E—Electrode slinger 
F—Consumable electrode 
G—Automatic tilt mechanism 
H—Electrical lead 

J—Melting crucible 
K—Pouring basin 

L—Mould 


Fig. 1—Casting furnace 
developed at the U.S. Bureau 
of Mines, Albany, Oregon 
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TABLE I—MINIMUM GAUGES AND WIDTHS OF TITANIUM SHEET 
ALLOYS PRODUCED FROM COMMERCIAL-SIZE INGOTS 





Reported Sheet or Strip Size* in. 











Alloy Composition Straight-Rolling 
o cight are —- Cross-Rolling Process Seenees 
Gauge Width Length Gauge Width 
Alpha Alloys 
Ti-5 Al-2-5 Sn 0-025 N N ~ —_ 
Ti-8 AL-2 Cb-1 Ta 0-040 N N _ _ 
Alpha-Beta Alloys 
Ti-16 V-2°5 Alt 0-040 36 _ _ 
Ti-8 Mn | 6-012 36 96 — _ 
Ti-4 Al-3 Mo-1 V | 0-025 36 96 0-075 24 
Ti-5 Al-2°5 Cr-1:25 Fe} 0-015 48 120 0-00i15 6 
Ti-6 Al-4 V 0-012 36 80 0-001 6 
0-027 27 
Beta Alloys 
Ti-13 V-11 Cr-4 Al 0-030 36 N 0-003 4 








*“N”’ designates “not specified”, but believed to be 36 in. wide and 96 in. long. 
{Classified as an alpha-beta alloy because preferred solution treatment is within the alpha- 


beta phase field. 


probably be required. As a step in this 
direction, two titanium companies have 
recently installed Sendzimir-type mills. 


Secondary Forging 


The jet-engine industry has been, by 
far, the biggest user of titanium forg- 
ings, but increasing quantities of 
forgings are being used in airframe 
applications. In the past, airframe 
forgings have been used in _ the 
annealed condition at strength levels, 
where it was difficult for titanium to 
compete with high-heat-treat low-alloy 
steels. Heat-treatable titanium alloy 
forgings are now available and are 
being used in several current military 
aircraft. The heat-treatable titanium 
alloys now in production offer a con- 
siderable weight saving over currently 
available steel forgings. 

Some of the difficulties with early 
forgings could be attributed to the poor 
quality of the forging stock. Mill pro- 
cessing and quality control techniques 
have now improved to the point where 
this is no longer a serious problem. 
Hydrogen pick-up and surface con- 
tamination can be held at a minimum 
by maintaining an oxidizing atmos- 
phere in the heating furnace and 
working quickly. A considerable 
amount of work has been done on the 
use of coatings to prevent contamina- 
tion during heating and forging. Hot- 
dip aluminium coatings and _ nickel 
plates with copper and tin or chromium 
overlays have been found to be very 
effective. 

Another problem exists as a result of 
the unusual flow characteristics of 
titanium and its alloys. As compared 
to steel, considerably more energy is 
required to move titanium in the die, 
especially when thin sections are to be 
filled. J. J. Russ! has presented data 
showing comparisons of the energy 
required to forge 4340 steel and 
titanium alloys to precise dimensions 


TABLE II—ENERGY REQUIRE- 
MENTS TO FORGE TITANIUM 
ALLOYS ON A 2500-TON MAXI- 
PRESS (0:10-IN. WEB THICKNESS) 








Force, 
Alloy tons in** 

Commercially Pure 40-50 
Ti-4 Al-4 Mn 75 
Ti-2 Fe-2 Cr-2 Mo 75 
Ti-5 Al-1-5 Fe-1-4 Cr-1-2 Mo 85 
Ti-5 Al-2-75 Cr-1-25 Fe 100 
Ti-6 Al-4 V 100 
Ti-7 Al-3 Mo 100 
Ti-5 Al-2-5 Sn 120 





*These figures are to be compared with a 
requirement of 20 tons in® for 4340 steel 
under similar conditions. 


with approximately 0-10 in. web thick- 
ness. The 4340 steel required a force 
of 20 tons/in®. Pressure requirements 
for titanium are shown in Table II. 
These data mean that minimum web 
thicknesses have to be increased, or 
web area decreased, if similar titanium 
and steel forgings are to be produced 


TABLE III—DESIGN 


DATA FOR SEMI-PRECISION 
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on the same forging press. Larger 
capacity equipment would be required 
to produce the titanium forging to the 
same dimensions as the steel forging. 

Titanium forgings have been pro- 
duced in a wide variety of sizes by all 
of the common forging processes. 
Table III lists comparative design 
limitations for precision and semi- 
precision forgings in 4340 steel and 
titanium.! 


Extrusions 


Some extrusions are currently being 
used in production model military air- 
frames. These extrusions are being 
machined to obtain satisfactory sur- 
faces and dimensional tolerances. To 
meet the airframe producer’s require- 
ments, extrusions will have to be 
available in lengths up to 25 ft., with 
minimum section thicknesses of below 
0-125 in., and ultimate strengths of 
85-90 tons/in?. Surface finish and 
dimensional tolerance requirements are 
similar to the current aluminium extru- 
sion specifications. Extrusions will 
have to be heat-treated to attain the 
desired strengths. Thus, the extruders 
face additional problems in developing 
techniques to heat-treat long extrusions 
without contamination and warpage. 

There is a potential market for 
titanium extrusions, particularly tubing, 
for applications outside of the aircraft 
industry. There is considerable 
interest in the use of heavy-walled 
titanium tubes for use in ordnance 
equipment because of the weight 
saving possibilities. 

While the Sejournet (glass lubricant) 
process is satisfactory for the produc- 
tion of tubes or shapes which are 
subsequently machined, grease-base 
lubricants currently show more promise 
for producing high-quality structural 
extrusions. Several companies extrud- 
ing with greases containing solid film- 
lubricants such as_ graphite and 
molybdenum disulphide have produced 
extrusions with minimum section thick- 
nesses of about 0-150 in. in lengths of 
about 15 ft. Surface finishes were held 
to about 150 to 250 micro in., and 
dimensional tolerances were roughly 14 


AND PRECISION 


FORGINGS IN 4340 STEEL AND TITANIUM 





Semi-Precision 











Precision 
Dimension | Aipha-Beta Alpha-Beta 
{340 | Titanium | {349 Titanium 
Alloy Alloy 

Maximum Surface Area (in*) 150 100 100 66 
Internal Draft Angle 3 3-5 1 1-5-3 
External Draft Angle 0-3 3 0-1 0-1 
Minimum Web Thickness (in.) 0-125 0-187 0-100 0-100 
Minimum Rib Width (in.) 0-187 0-250 0-125 0-125 
Minimum Cover Radii (in.) 0-060 0-090 0-050 0-060 
Maximum Rib Height 8 x rib 8 x rib 8 x rib 8 x rib 

width width width width 
Minimum Fillet Radii (in.) 0-187 . 0-100 t 





* One-half the difference between rib height and web thickness. 
+t One-third the difference between rib height and web thickness. 
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Fig. 2—Hot straightening 
fixture for airframe parts 
formed from titanium alloy 
sheets 


to 2 times those specified for alu- 
minium. As section size decreases, 
however, the acceptable length 
decreases. Also, up to now, it has been 
difficult to maintain satisfactory surface 
finish on extrusions over about 10 ft. 
long. Extrusions with sections below 
0-125 in.—the sizes in greatest demand 
for airframe applications —are still 
generally limited to lengths of 10 ft. or 
less, while the airframe industry 
requires lengths up to about 25 ft. 


Sheet Forming 


Progress made in the forming of 
titanium alloy sheet is perhaps best 
shown by the markedly reduced rejec- 
tion rates for formed titanium parts. 
A major aircraft company, the largest 
users of titanium alloy sheet, has 
reported that rejection rates decreased 
from 17 per cent to about 2 per cent in 
the 24-year period ending in December 
1956;* this was only slightly higher 
than the rejection rate for parts made 
from other sheet materials. 

This improvement can be attributed 
to increased production experience, 
improved heating and forming tech- 
niques, the better understanding of 
forming limitations, more rigid receiv- 
ing inspection, more stringent in- 
process quality control, and _ the 
improved quality and uniformity of 
current sheet materials. 

Titanium alloys are being fabricated 
successfully by most of the conven- 
tional forming techniques. However, 
it has been necessary to modify form- 
ing techniques because of titanium’s 
peculiar forming characteristics. Since 
titanium is sensitive to strain rate, 
slower forming rates are used to obtain 
maximum formability. Some mild 
forming of commercially pure titanium 
and low-strength alloys may be done 
cold. When more severe forming is 
required, and for higher strength alloys, 
it is necessary to go to hot forming to 
minimize spring back, achieve smaller 
bend radii, and increase elongation. 

Variable spring back, resulting from 
inconsistency of mechanical properties 
from sheet to sheet, or even within a 
single sheet, has been a major problem 
in forming. Since it is not possible to 
allow for variable spring back in tooling 
design, considerable rework is needed 
to refine contours and meet dimen- 
sional tolerances on formed parts 
unless special procedures are used. 
This difficulty was first overcome by 
employing hot creep forming tech- 
niques to size accuratel, parts formed 
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on conventional equipment. The rough 
formed parts are clamped between 
steel dies in hot straightening fixtures. 
The fixtures are then placed in furnaces 
and heated so that the part is at a 
temperature of about 500°C. for 4 hr. 
In this process, sizing and stress relief 
annealing are accomplished in a single 
operation. One type of hot-straighten- 
ing fixture used at North American 
Aviation is shown in Fig. 2. Hot 
straightening machines can be hy- 
draulically actuated to maintain maxi- 
mum pressure throughout the sizing 
operation. In _ recently developed 
machines, tubular electric heating 
elements are used for heating the 
platens. In these units, parts to be 
finish formed on the machines are 
stress relief annealed, then are placed 
in the hot dies and held under pressure 
for 2-10 min. 

A notable development has been the 
achievement of both creep forming and 
stress relieving operations in a single 
5-10 min. cycle. The operation re- 
places, for many parts, the previous 
two-step operation of cold or hot 
forming, requiring one to several 
minutes, and subsequent stress reliev- 
ing and sizing at about 500°C., re- 
quiring up to Shr. 

In this method, cold sheet titanium 
blanks are placed between cast iron 
dies heated by electrical resistance 
units to 500°-600°C. The dies are 
closed far enough to clamp the sheet 
stock securely and are held for 3-4 
min. in this position. The dies are 
then closed completely and held for 
another 3-4 min. The result, when the 
dies are opened, is a formed part 
within drawing tolerances and generally 
sufficiently free of residual stresses to 
preclude stress relieving. The savings 
in time, fixture costs, furnace capacity, 
and power or fuel requirements are 
obvious. 

Recently, success in forming titanium 
has encouraged the fabrication of 
larger parts than previously attempted. 
Large hemispheres and __ elliptical- 
shaped domes, up to 36 in. in diameter. 
have been spun. Special tooling and 
equipment for spinning titanium hemi- 
svheres up to 26in. in diameter have 
been designed and built. Spherical 
segments and hemispheres up to 4 ft. 
in diameter have been deep drawn. 


High-strength titanium alloys are 
generally more difficult to form than 
competitive materials in aircraft design. 
The major emphasis at present is on 
development of forming techniques for 
the high-strength sheet alloys. The 
aim in this case will be to form the 
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sheet in the soft, solution-treated con- 
dition, and age to high strength after 
forming. 


Machining and Grinding 

Titanium is being machined success- 
fully by those who are aware of its 
machining characteristics and utilize 
the required techniques. A study at 
Boeing Airplane Company of profile- 
milling-machine requirements for runs 
of specific airframe parts illustrates the 
point. The study revealed that Ti- 
6 Al-4 V alloy, in either the annealed or 
heat-treated condition, required 1-5 
more profile-milling machines than did 
7075-T6 aluminium. This ratio, how- 
ever, was less than that for 4340 steel, 
a high-strength alloy steel. This steel, 
in both the annealed and heat-treated 
conditions, required a machine ratio of 
1-9 : 1 over the aluminium alloy for 
the identical operation. 


Welding 

Fusion welding, resistance welding 
and flash welding are now established 
practices for fabrication of titanium 
assemblies. Titanium can be fusion 
welded by both the consumable- and 
non - consumable - electrode inert - gas - 
shielded arc processes. Welding may 
be done in the open by using trailing 
gas shields and protecting the back of 
the weld by using close fitting back up 
bars or inert gas shielding. More 
complicated parts must be welded in 
inert-gas-filled welding chambers. 
Fusion welding has been used to fabri- 
cate components for production model 
turbojet engines and is being used by 
one company to splice Ti-5 Al-2-5 Sn 
alloy sheet to obtain sheets larger than 
the standard available sizes. An 
interesting recent development. which 
may be important in sandwich panel 
development, is the fusion butt welding 
of thin (0-008 in.) titanium sheet. Some 
nromising work has also been done to 
develop welded Ti-6 Al-4V pressure 
vessels. 

Resistance spot and seam welding 
of titanium and titanium allovs is less 
of a problem than fusion welding. as it 
is not necessary to shield the weld area. 
Components of unailoyed titanium, 
Ti-5 Al-2-5 Sn, Ti-8 Mn, and Ti-6 Al- 
4V, spot and seam welded by conven- 
tional processes, are used in produc- 
tion aircraft. Some typical applications 
are: (1) spot and seam welded un- 
alloyed titanium in the tail section of 
the F-100 aircraft; (2) spot and seam 
welded unalloyed titanium, Ti-5 Al- 
2-5 Sn, and Ti-6 Al-4 V for the engine 
shroud of the Convair F-102; and (3) 
spot welded Ti-8 Mn in the tail section 
of the F 8U Navy jet Crusader. 

Flash welding techniques have been 
used successfully to join a variety of 
materials, including Ti-4 Al-4 Mn. Ti- 
3 Al-5 Cr. Ti-6 Al-4V, Ti-5 Al-2-5 Sn, 
and Ti-3 Mn-1-5 Al. Although it has 
been used primarily for fabrication of 
titanium alloy rings and flanges for 
engine applications, flash welding offers 
a proraising method of producing large 
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Fig. 3—Elevated temperature properties of 
heat-treated Ti-6 Al-4 V alloy compared with 
mill-annealed properties for the same alloy 


complicated components from rela- 
tively simply shaped forgings or rolled 
parts. If flash welding conditions are 
properly controlled, the molten metal 
is forced out of the joint during the 
upsetting operation. Thus, there is 
little chance that the weld will be con- 
taminated, and inert gas shielding is 
generally not required. Another dis- 
tinct advantage is that flash welding 
can be used to join alpha-beta type 
alloys which cannot be satisfactorily 
fusion welded. Flash welded joints 
generally exhibit mechanical properties 
approximating those of the base metal, 
as indicated in Table IV. 


Heat-Treatment 


Some major advances have been 
made during recent months in the 
production heat-treatment of titanium 
alloys. Airframe structural parts (forg- 
ings and machinings), in addition to 
titanium aircraft fasteners, are now 
being heat-treated on a _ production 
basis to achieve design strength. 
Sufficient data have been accumulated 
on the heat-treatment response of the 
alpha-beta alloys to permit the sale of 
some titanium mill products on the 
basis of guaranteed minimum heat- 
treated properties. An indication of the 
heat-treatment response of two com- 
mercial alloys appears in Figs. 3 and 4. 

Heat-treatment of titanium alloy 
sheet is a challenging development. It 
must occur for titanium to achieve its 
full promise in supersonic aircraft and 
missiles. The co-ordinated Depart- 
ment of Defense sheet rolling pro- 
gramme—in which the three Military 
Services, three titanium producers, 
about a score of aircraft companies 
and private organizations, and the 
Titanium Metallurgical Laboratory at 
Battelle (now Defense Metals Informa- 
tion Center) are co-operating—is dedi- 
cated to the quick development of the 
required alloys and the manufacturing 








ELONGATION AND REDUCTION IN AREA, PER CENT 





ULTIMATE TENSILE AND YIELD STRENGTH, 1000 LB/IN? 


TEMPERATURE “C 
Fig. 4—Elevated temperature properties of 


heat-treated Ti-2 Fe-2 Cr-2 Mo alloy compared 
with mill-annealed properties for the same alloy 


procedures for their utilization. These 
efforts, plus the efforts already men- 
tioned on current commercial alloys, 
have progressed to the point where it 
is possible for titanium fabricators to 
set up tentative production procedures 
for making high-strength heat-treated 
parts of titanium sheet. 


Alloy Development 
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Fig. 5—Comparison of yield-strength-density 
ratio, as a function of temperature, of two 
sheet coiling programme alloys and of possible 
future heat-treatable titanium alloys 


treated alloys (high strength) must soon 
take place to meet the needs of super- 
sonic flight. 

Some typical properties of alloys 
now in advanced development are 
given in Table V. With the advent of 
these (or other) heat-treated alloys, 
heat-treatment and fabrication pro- 
cedures must be compatible. Alloys 
should be capable of fabrication in a 
soft condition and then heat-treated to 


At least five new titanium alloys the desired strength level. The alloys 
have entered pilot production. Also, in Table V are aimed at _ that 
the potentials of several older composi- requirement. 


tions in new forms have been explored. 
Current titanium-alloy developments 
are based primarily on military aircraft 
and missile needs. Thus, emphasis is 
on increased strength, on improved 
availability of shapes and forms, and 
on weldability. A transition from 
annealed alloys (low strength) to heat- 


TABLE IV—COMPARISON 


OF 


In Fig. 5, the success experienced in 
the early stages of the co-ordinated 
sheet rolling programme is again 
indicated. Also shown is what is 
believed a conservative estimate of 
what may be achieved, in 5 to 10 years, 
in developing even higher strength 
commercial alloys if present research 


LONGITUDINAL MECHANICAL 


PROPERTIES OF FLASH WELDED TITANIUM ALLOY WITH PROPERTIES 
OF PARENT METAL 








Ultimate Tensile 
Tensile Elongation, 180 Endurance 
Material Strength - ane tn Bend Limit 
gad bauaal oo Radius Ib in? 
Ti-4 Al-4 Mn 
}-in. plate parent metal flash 133,000 15 2°3t 70,000 
welded 133,000 11 2:5t 70,000 
-in. plate parent metal flash 141,000 22° 2-4t 83,000 
welded 138,000 19* 3-Ot —- 
Ti-3 Al-5 Cr 
}-in. plate parent metal flash 142,500 15 2-4t 84,000 
welded 142,500 12 2-4t 70,000 
Ti-6 Al-4 V 
$-in. plate parent metal flash 137,000 16* 2-0t — 
welded 135,000 13° 2°5t — 
Ti-5 Al-2-5 Sn 
0-135-in. sheet parent metal 130,000 14 2°5t —_ 
flash welded 127,000 11 4-0t _ 





*In 1 inch. 
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TABLE V—TYPICAL TENSILE PROPERTIES OF TITANIUM SHEET ALLOYS NOW IN COMMERCIAL 


DEVELOPMENT 





Mechanical Properties 





Room Temperature 


430°C. 





Yield 
Tensile 
Strength, 
1000 1b in? 


Ultimate 
Tensile 
Strength, 
1000 Ib in? 


per cent 


Elongation, 


Yield 
Tensile 
Strength, 
1000 1b/in? | 


Ultimate 
Tensile 
Strength, 
1000 1b in.’ 


Elongation, 
per cent 





DOD Target Properties* 


DOD Sheet Rolling Programme Alloys 


Ti-6 Al-4 V 
Ti-16 V-2-5 Al 
Ti-4 Al-3 Mo-1 V 


Higher-Strength Alloys 
Ti-13 V-11 Cr-4 Al 
Ti-1 Al-8 V-5 Fe 


Creep-Resistant Alloys 
Ti-8 Al-2 Cb-1 Ta 
Ti-8 Al-1 Mo-1 V 
Ti-5 Al-12 Zrt 


180 160 10 


10 
5 
10 


200 
240 
205 


180 
220 
193 


130 105 15 


100 10 
120 € 
80 15 


320°C 





142 125 6 


153 130 7 





Creep Strain, 


Hours per cent 


Stress for Indicated Creep Strain, 
1000 1b/in? 





430°C. 540°C. 





160 0: 
150 0- 
500 0-1- 


' 


2 


< 15,000 
30,000 
15,000 


65,000 
65,000 





*Slightly lower targets apply to Ti-6 Al-4 V alloy. 


programmes are followed through to 
successful conclusion. 
strength is represented on a _ yield 
strength-density index basis 


tensile yield strength, Ib/in? 
density, Ib/in? 
Tensile properties are only one of 
the criteria for developing new alloys. 


Alloy selection must be based on 
intended use and on_fabricability. 


In this figure, ° 


+ At present bar alloy only. 


Advanced alpha alloys are _ being 
developed that have usable creep 
strength above 430°C. with good 
weldability. The Ti-8 Al-2 Cb-1 Ta and 
Ti-8 Al-1 Mo-1 V alloys are two of 
several now being worked on. Heat- 
treatable and non-heat-treatable beta 
alloys that are weldable are also 
being developed. Outstanding in the 
heat-treatable beta category is the Ti- 
13 V-11 Cr-4 Al composition. Tensile 
strength of experimental heats of this 


alloy have been reported in the range 
of 110-125 tons/in?. 


References 


Russ; “Present Limitations and 
Future Possibilities in Titanium 
Forgings,” A.S.M. Titanium Con- 
ference, Los Angeles, California, 
1957, March 25-29. 

2 W. A. Mayo and G. J]. Matey; “Blank- 
ing and Forming Titanium,” A.S.M. 
a Conference, 1957, March 
5-29. 
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Machining in Barrels 


influenced by the hydrostatic pressure 


of the mass. The usually accepted 
theory, however, postulates that the 
action is virtually confined to the top 
layers of the mass, through which com- 
ponents are continuously sliding in a 
correctly designed and loaded barrel, 
Fig. 2. In the Almco-Supersheen 
“Advanced” process, for example, 90 
per cent of the action in an octagonal 
barrel, 30 in. in dia, rotating at 
20 r.p.m., is believed to occur in a 
sliding layer less than 3 in. deep. It is 
generally agreed that a relatively large 
diameter and well-filled barrel operates 
more satisfactorily than a small and/or 
lightly loaded one, but this is explic- 
able by the greater pressures in the 
first theory, and by the longer slide in 
the second. 

By ringing the changes on the above 
variables, a very wide choice of con- 
ditions for a given operation are made 
available; some simplification is pos- 
sible, however, since normal loading 
for a horizontal unit is 60 to 75 per cent 
full, while four different water levels 
are generally accepted?—low, i.e. up to 
2in.; medium, within 2 in. of the top 
of the mass; level—with mass, that is; 


-continued from page 57 


and high, 2 in. above mass level. 
Again, the speed of rotation is limited 
by the tendency for the mass to be 
drawn up the side of the barrel 
sufficiently far for it to be thrown 
instead of sliding. The larger the 
diameter, the lower the limiting speed; 
about 70 r.p.m. is the limit, and most 
operations are conducted at 20-30 
r.p.m. Thus, in the Almco Supersheen 
process the essential variables are 
reduced to 135—a large but none the 
less manageable aggregate. 

The scope of modern barrelling has 
gained generous publicity, but it is 
none the less true that some incredibly 
awkward shapes are _ successfully 
treated, while remarkably high non- 
directional surface finishes, comparable 
with lapped or honed surfaces, are 
possible on selected materials and 
shapes; thus, a fuel injection pump 
component is precision barrelled by a 
submerged barrelling process to a 
2 finish and to an accuracy better than 
0-1 mil, at 1 per cent of the cost of con- 
ventional finishing (Fig. 3). There are, 
however, well-defined limitations, the 
principal one being the completely 
non-selective character of the tech- 


nique. Whereas, therefore, the manual 
operator can make allowances for 
isolated surface imperfections it will 
prove necessary either to remove these 
manually prior to barrelling, or else 
greatly to prolong the operation for 
their complete removal. Again, since 
projections inevitably become subjected 
to preferential wear, all corners and 
edges will become radiused; similarly, 
only rarely will a surface escape treat- 
ment, and the preservation of a certain 
finish on a given area of an article—with 
the exception of threaded portions— 
can generally be regarded as largely 
impracticable. Two further limitations 
are generally accepted: one is that a 
finish equal to that obtainable by hand 
finishing cannot be secured on com- 
ponents weighing more than about 
40z.; the other is that, with recessed 
work, if the depth of the recess is more 
than a half of its diameter it is 
uneconomical to barrel finish the 
recess. 
References 
1 C. J. Kellard; Electroplating, 1955, 
March and April. 
2 W. Biebel; Plating, 1958, January. 


(To be continued) 
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Home and Overseas 





Casting Alloys 

An announcement has been made by 
Henry Wiggin and Company Ltd. that 
Nimocast 713C nickel-chromium casting 
alloy has been added to the range of 
Nimocast alloys and is now available in 
this country. Nimocast 713C is the 
Wiggin-made equivalent of Inconel 713C, 
an investment casting alloy for high- 
temperature service developed in the 
research laboratories of The International 
Nickel Company Inc., and already speci- 
fied for the turbine rotor blading of a 
number of U.S. gas-turbine aero-engines. 

This alloy is one of a number of 
complex high-nickel casting alloys devel- 
oped in recent years for high-temperature 
turbine blading. It is said to combine 
outstanding strength with excellent resist- 
ance to thermal fatigue at temperatures 
up to 980°C. In the U.S.A., where cast 
rotor blades are considered acceptable for 
production engines, and are, in fact, used 
in substantial numbers, this alloy is now 
well established and has won a reputation 
for reliability under arduous service 
conditions. 

Nimocast 713C is stated to be readily 
castable and develops its best properties 
when cast in vacuum. Alternatively, it 
can be cast under a protective atmosphere 
such as argon. A heat-treatment of 2 hr. 
at 1,170°C., followed by air cooling, is 
beneficial but not essential unless the 
maximum mechanical properties are 
required. 


Light Alloy Van Body 


An interesting new aluminium alloy 
van body of simple construction that 
makes it suitable for marketing in kit 
form and for assembly by unskilled 
labour has been designed by Northern 
Aluminium Company Ltd. The proto- 
type body, which has been built by 
Willowbrook Limited, is mounted on an 
Austin 5-ton normal control diesel chassis. 

The body is made up of Noral B51SWP 


aluminium alloy sheets riveted to 
extruded sections of the same alloy. This 
method of construction gives great 


strength and resistance to denting. A 
full-length top-hat section rubbing rail 





(also in Noral BSISWP) gives protection 
to the body sills. The body weighs only 
10 cwt. complete with heavy-duty 
extruded Noral B51SWP floor planks and 
full-height double doors. 

Aluminium flooring or lining could be 
supplied with the kit if required, while a 
variety of aluminium rear door closure 
arrangements have also been designed. 
This new method of supplying packaged 
body kits should be of great assistance to 
overseas body-builders, for it enables 
them to obtain pre-engineered body shells 
that can easily be assembled by local 
labour and fitted out to serve local con- 
ditions, operators’ requirements and types 
of load. 


New Appointments 


Service to their customers is the key- 
note of a new appointment announced by 
the Electric Resistance Furnace Co. Ltd. 
Mr. H. J. Tucker, the company’s Southern 
Area sales manager, now becomes service 


manager. He will continue to operate 
from the company’s head office at 
Weybridge. 


Mr. C. A. McNeill has joined the tech- 
nical sales staff of the company at their 
Midlands area office in Birmingham, and 
Mr. M. J. Parsons, who has been for 
many years with Edwards High Vacuum 
Ltd., has joined the Efco sales organiza- 
tion at Weybridge, where he will 
specialize in vacuum heat-treatment 
processes and equipment. 


Screw Thread Standards 


As the engineering world seems to be 
so bedevilled by the multiplicity of screw 
thread standards, W. H. A. Robertson 
and Co. Ltd. decided to collate, in one 
volume, the screw thread standards of the 
world and to give them a common 
denominator of comparison. 

This has resulted in the publication of 
a 44-page booklet in which over 2,000 
standards are listed from the 33 countries 


.which have published their own national 


standards for screw threads. In addition, 


no less than 108 screw thread forms are 
illustrated, 
screws. 


together with  self-tapping 


The frontage of the 
rebuilt warehouse and 
works of Geo. E. 
Tranter Ltd. 


It is interesting to note that, of the 33 
countries covered in this “guide,” 27 
have standards for British Whitworth 
form of thread, 23 have standards for 
metric form of thread, and six have 
standards for American form of thread. 
As can be imagined, a great deal of 
research and expense has been involved 
in the production of this book and the 
company is charging the sum of ten 
shillings for a work which is of the 
utmost value to the engineer. 


Bronze and Brass Founders 


A meeting of members of the Associa- 
tion of Bronze and Brass Founders in the 
Midlands area is to be held at the Victoria 
Hotel, Wolverhampton, on Wednesday, 
September 9, commencing at 11.45 a.m., 
when current association business and 
other matters of interest may be discussed. 

Following luncheon at 1 p.m., there 
will be a talk by Mr. W. H. Davies, at 
which practical advice will be given on 
installing and operating the system advo- 
cated in the association’s publication, 
“Costing a Casting.” 


Corrosion Prevention 


It is announced that R. Cruickshank 
Ltd., of Birmingham, have concluded an 
agreement with Allied Research Products 
Inc. of Baltimore, U.S.A., under which 
the British company is granted exclusive 
licence for the manufacture and sale in 
the United Kingdom of a wide range of 
Iridite products for use in metal corrosion 
prevention processes, also for the sale of 
these products in certain countries 
overseas. 

By agreement with the American com- 
pany, license to use the Iridite trade mark 
is also granted. 


Merchants’ Works Rebuilt 


Originally started in 1927 and formed 
into a limited company in 1953, the busi- 
ness of Geo. E. Tranter Ltd. has made 
rapid progress, handling all classes of 
non-ferrous scrap materials and residues, 
and supplying foundries with graded 
scrap suitable to their requirements. 

In order to provide additional ware- 
house and office accommodation, and also 
to meet the development of the district as 
laid down by the Planning Authority, the 
works at Adams Street, Birmingham, 7, 
have recently been rebuilt. 

The increased warehouse accommoda- 
tion provides excellent messroom facilities 
for the works staff, and up-to-date wash- 
ing facilities have also been provided. One 
of the features of the planning of the new 
works is the incorporation of mechanical 
handling equipment, which enables a 
much quicker turn round of vehicles. 


LC.I. at Farnborough 


At the forthcoming S.B.A.C. Exhibition, 
to be held at Farnborough next month, 
four stands will be occupied by divisions 
of Imperial Chemical Industries Limited. 
On Stand 57, the Metals Division will be 
featuring aircraft components made from 
the new titanium alloys mentioned in this 
journal last week. 

On Stand 87, Marston Excelsior Ltd. 
will show a range of heat exchangers in 
titanium, stainless steel and light alloy, 
cabin coolers, oil coolers, fuel heaters and 
light alloy cooling devices for electronic 
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equipment. The Paints Division will 
occupy Stand 80, and the Plastics Division 
Stand 86. 


A Paris Meeting 


Advance notice is given of a Collo- 
quium on Sheet Metal Forming, with 
special emphasis on methods of testing, 
organized jointly by the Société Francaise 
de Métallurgie and the International 
Deep Drawing Research Group, to be 
held in Paris from May 23 to 25 next 
year. 


London Address 


It is learned from Compoflex Company 
Ltd. that they have now opened a London 
warehouse at Angel House, Pentonville 
Road, London, N.1, where stocks of their 
products will be held. Included in these 
stocks will be a range of Pirelli long 
length moulded rubber hoses, following 
an arrangement with the Pirelli Company 
of Milan whereby Compofiex will in 
future undertake the marketing in the 
U.K. and Northern Ireland of certain 
long length hoses made by the Italian 
company. 


New Shot Blast Helmet 

A wider angle of vision and greater 
comfort are among the _ outstanding 
features of the new “Black Knight” shot 
blast helmet recently introduced by the 
R.F.D. Company. The helmet is said to 
be unique in that it can be kept in per- 
manent commission. All parts are 
replaceable and spares can be kept in 
hand, so that it need never be returned 
to the manufacturers for maintenance or 
servicing. Since all parts are washable, a 
high standard of hygiene can be 
maintained. 

The specially reinforced shell is 
moulded in glass fibre and covered with 
a tight fitting Latex envelope, made in 
two window sizes. A _ soft, adjustable 
polythene headband, chinstrap and wash 
leather sweat band provide extra comfort. 
The air inlet connection for jin. bore 
supply hose is at the back of the helmet, 
and air is channelled downwards over the 
window to prevent misting. 

Head fitting is designed in such a way 
that whenever the head is turned the 
window moves with it, ensuring that the 
operator is always looking through the 
window and suffers no loss of vision. 


Japanese Aluminium Company 
According to the news from Osaka, the 

Sumitomo Metal Industry Company is 

stated to be establishing a new company 


specializing in the production of alu- 
minium rolled products. The new com- 
pany—to be called the Sumitomo Light 
Metal Industry—would introduce new 
techniques from Aluminium Limited of 
Canada. 

The Sumitomo project was envisaged 
to meet competition from the newly- 
established Furkawa Aluminium Com- 
pany, which is tied up with the Aluminum 
Company of America (Alcoa), and from 
the Kobe Steel Company, another leading 
aluminium rolling mill, which is also 
planning to make a technical tie-up with 
the Aluminum Company of Canada 
(Alcan). 


A Merger 

We are informed that Inspection 
Services Ltd. and R. F. Fraser-Smith 
have decided to merge their interests. 
Enquiries and orders for non-destructive 
testing equipment, including radioactive 
isotope containers, and a new portable 
magnetic crack detector, weight 45 Ib., 


giving an output of 750 amperes, with a 
built-in changeover switch for operation 
on 100/120 or 200/250 V A.C. single- 
phase supply, should be addressed to 
Inspection Services Ltd. Oldfields 
Trading Estate, Sutton By-Pass, Sutton, 
Surrey. 


Overseas Contract 

News from Marco Conveyor and 
Engineering Co. Ltd. is to the effect that, 
in conjunction with the Constructional 
Engineering Co. Ltd., they have obtained 
an order from Yugoslavia for the supply 
of a complete mechanized foundry for the 
production of tractor engines. 

The order was obtained in the face of 
competition from both home and abroad. 
The whole of the equipment will be 
designed in this country, but some por- 
tions of the steelwork will be fabricated 
in Yugoslavia. The value of the equip- 
ment to be manufactured in this country 
is stated to be £73,000. 


Induction Heating 

Although the Pye Process Heating 
Division of Pye Limited have been 
manufacturing R.G. generators for the 
wood trade during the last 15 years, they 
have now started making them for use in 
the metal trades. The first induction 
heater in this new range is the RF.1, 
which gives a continuous output of 3 kW 
at 2Mc/s and has been designed for 
bench operation, the overall dimensions 
being 26} in. high, 22 in. wide and 25} in. 
deep. 

The unit is housed in an aluminium 
cubicle and is finished in green-grey 
Hammertone enamel with safety switches 
on the removable sides. The equipment 
is self-contained, with its own automatic 
resetting process timer and an overload 
relay to protect the oscillator valve. Pro- 
vision is made for remote control and a 
pulse is available at the end of the 
heating cycle to initiate a quenching, or 
any other operation required. 

The oscillator valve and coil are water- 
cooled, using 1-5 gal/min. with a flow 
switch in the supply which will switch 
off the equipment should the water fail, 
so protecting the valve from overheating. 
The equipment is designed to be operated 
from a 3-phase supply, 360-460 V at 50 
cycles, with a full load consumption of 
6-1kW. 


Dry Lubrication 

Based on PTFE  (polytetrafluoro- 
ethylene), some recently developed dry 
bearing materials produced by_ Glacier 
Metal Co. Ltd. will be displayed under 
test on the D.S.I.R. stand at the Scottish 
Industries Exhibition next month. 

In 1954 a pilot plant was set up at 
Kilmarnock, where the first PTFE dry 
bearing material was commercially pro- 
duced in the following year. It was called 
“DP,” in keeping with the company’s 
simple code system, and was used for 
bearings and thrust washers. It had 
certain limitations and further research 
led to an improved form of the material 
with even better bearing properties. 
Known as “DU,” the improved material 
is also available in strip form and will 
perform as a bearing material carrying 
heavy loads and operating at high speeds 
without the provision of external lubri- 
cants. 

As “DU” cannot be machined, the 
company has developed a dry bearing 
material, containing a mixture of PTFE, 
especially suitable for the manufacture 
of bearings by the process of machining. 
It is called “Glacier DQ,” and is claimed 
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to have outstanding wear resistance 
properties. 

Finally, the range of available materials 
was completed by the addition of two 
surface treatments. They are for applica- 


tion to ferrous and some other metals. 


Furnace Sales 


With effect from September 1, 1959, 
Birlec Limited is to establish a Midland 
area sales office, with Mr. H. J. Podmore 
as manager. The new office will be 
situated at the company’s main premises 
in Tyburn Road, Birmingham, 24. 

Mr. Podmore joined Birlec in Apizil, 
1955, as saies manager, Dryer and Gas 
Plant Division. 


Safety Campaign 

It has been announced by the Industrial 
Safety Division of the Royal Society for 
the Prevention of Accidents that the 
national safety campaign, planned for the 
week beginning September 28, has now 
been postponed until the week beginning 
November 23. The Society will issue a 
detailed announcement about the cam- 
paign at the end of September. 


Scottish Acquisition 


In order better to meet competition 
from overseas, G. and J. Weir Holdings 
Ltd. have acquired Lobnitz and Co. Ltd, 
shipbuilders and engineers, of Renfrew. 
The Lobnitz yard adjoins William Simons 
and Co. Ltd., which is also controlled by 
Weir. Both yards specialize in dredger 
building, and have modernized exten- 
sively. They produce factory ships, tugs, 
floating cranes and similar working craft. 
The Lobnitz yard was one of the first to 
swing to ail-welded construction, and 
both yards have built up their premises 
and plant on modern lines. Unified con- 
trol will give Weir and the two yards a 
much improved position in the dredger 
field against foreign competition. Lobnitz 
will also provide valuable welding and 
heavy machining capacity for the Weir 
group as a whole. 


Indian Aluminium Plant 


Plans to establish an integrated alu- 
minium producing industry in India have 
been completed by Kaiser Aluminium 
Corporation and the Birla interests in 
India. 

Kaiser Aluminium and Birla have 
organized the Hindustan Aluminium 
Corporation Limited as a joint venture to 
construct and operate an aluminium pro- 
duction plant at Rihand, in Uttar Pradesh 
province in central India, together with 
related bauxite and alumina facilities. 

The plant, to have an annual capacity 
of 20,000 metric tons of primary metal, is 
expected to begin operations in 1962. 

Power for the alumina refining and 
aluminium production plants will be 
obtained from the Rihand Dam, and 
bauxite supplies from the nearby Amark- 
antak area. 


Forthcoming Meetings 


September 1—Institute of Metal Finish- 
ing. Midland Branch. James Watt 
Memorial Institute, Great Charles 
Street, Birmingham 3. Chairman’s 
Address. J. Beddows. 6.30 p.m. 


September 3—Institute of Metal Finish- 
ing. North-West Branch. Engineers’ 
Club, Albert Square, Manchester “Hu!l 
Cell” (with particular advantage to the 
Plating Shop Foreman). R. Winstanley. 
7.30 p.m. 
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Metal Market News 
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was dominated by events in the 
United States, where, by the time 
trading in Whittington Avenue came 
to an end on Friday afternoon, virtu- 
ally the whole of the copper producing 
industry was strikebound. To make 
matters worse there was a threat to the 
refining of Chilean blister through 
the likelihood of a shut-down at the 
plant of American Smelting and 
Refining Co. This would interfere 
with shipments of copper to Europe, 
and if the strike in America drags on 
for a considerable time the situation 
could become serious. One must pre- 
sume that any question of output cur- 
tailment is shelved for the present since 
it would obviously be ridiculous to 
reduce production at a time when 
something like 40 per cent of the 
world’s copper supplies are not avail- 
able owing to the cessation of opera- 
tions in the States. As we write there 
is some talk of the trouble in the steel 
strike being resolved within a matter of 
days and if this should fortunately turn 
out to be true then the way for an early 
settlement of the copper strike would 
certainly be made easier. On the 
question of how long consumers in the 
United States can carry on without 
running into a condition of shortage 
opinions differ, but at any rate they 
ought to have secured cover sufficient 
to last them for some weeks. Probably 
there has never been a shut-down in 
the history of copper so well adver- 
tised in advance as the present one. 
In a sense, the standard market last 
week proved to be something of a 
gambler’s paradise for the close was 
well above the lowest and at the same 
time under the best. Stocks were 
down 245 tons to 15,038 tons, but 
Monday’s prices eased on the news 
that Calumet and Hecla had negotiated 
a wages settlement. In the afternoon, 
however, the cash price declined by £8 
on the report that workers at Ana- 
conda’s Butte mine had offered to con- 
tinue working on the understanding 
that they should receive in due course 
the same rate of pay as that negotiated 
with the workers at other properties. 
This was fairly promptly turned down 
by the employers, and copper re- 
covered on Tuesday to £234. Steady 
conditions prevailed thereafter till 
Friday when the trend was again 
downwards, with three months at 
£231 15s. Od. at midday. The Kerb 
was 10s. lower. In the afternoon the 
volume of business was restricted, but 
the downward trend _ continued. 
Finally, after a turnover of 10,650 tons 
cash closed £4 15s. Od. lower at 
£233 10s. Od., while three months was 
also £4 15s. Od. down at £231 15s. Od. 
Trading in tin was patchy and rather 
quiet, the close after a turnover of 510 
tons being £793 for cash, £1 down on 
balance, and £793 three months, in 


T= market situation last week 


which position there was no change. 
In mid-week August zinc stood at £87, 
but the close was £1 below this. 


November closed 15s. down at 
£84 10s. Od. 
Some 5,350 tons changed hands 


during the week. In that period lead 
fluctuated within narrow limits to close 
7s. 6d. down for August and 2s. 6d. 
lower for November at £74 7s. 6d. 
The turnover was 9,000 tons. Both 
lead and zinc have certainly done well 
recently but of the two metals zinc 
seems to be the more favoured for 
further appreciation. Indeed, the 
price is talked up to £90 and even 
higher. While it is true that the ending 
of the steel strike ought to bring an 
increased demand, the existence of 
import quotas in the United States 
makes it obvious that this increase will 
not benefit the position here. 


Birmingham 

Consumption of non-ferrous metal 
in the Birmingham area remains fairly 
steady. The general trend of trade is 
upwards, and it is significant that there 
are more vacancies for skilled and 
semi-skilled workers than has been the 
case for some months. Producers,.of 
components for the motor trade are 
sending supplies regularly to the car 
assembly shops, and the outlook for 
this class of business is bright. After 
a dull speli, more business has come 
to makers of machine tools, but there 
is still spare capacity in this direction. 
Some improvement is noted in build- 
ing and shopfitting work. Output in 
mechanical and electrical engineering 
works is greater than it was a year ago. 

It is believed that some of the spare 
output in the iron and steel industry 
will be brought into commission before 
the end of the year to meet increasing 
demands for raw material. Deliveries 
to nearly all consuming industries have 
risen gradually. The exceptions have 
been the railways, the mining industry 
and shipbuilding. With a big demand 
from the motor trade, sheet and strip 
mills remain very active, and there has 
been considerable improvement in the 
iron foundries as compared with the 
position at the beginning of the year 
when unemployment reached serious 
proportions. Imports of steel are at a 
low#tebb, as supplies are available 
promptly from local works. 


New York 


At the week-end, copper futures 
were steadier in the nearbys but the 
more distant positions were losing their 
earlier gain. Dealings were fairly 
active. The Mine Mill Union extended 
the contract with the American Brass 
Company, a fabricating subsidiary of 
Anaconda. Dealers reported active 
consumer interest in foreign copper or 
guaranteed delivery domestic copper 
for September at 33 to 33} cents per Ib. 


Tin was quiet and steadier. Lead and 
zinc were fairly active. In late trading, 
tin was barely steady but quiet. The 
Mine Mill Workers’ Union hinted at 
an extension of the strike deadline at 
the American Metal Climax’s sub- 
sidiary, the U.S. Metals Company. 

A Bill, the Supplemental Appropria- 
tions Act, giving the Office of Civil and 
Defense Mobilization (O.C.D.M.) 108 
million dollars to meet cash require- 
ments of the Defense Production Act 
(D.P.A.) stockpile inventory for opera- 
tions in the fiscal year 1960, which 
began last July 1, has now moved closer 
to becoming law. It appropriates 
977,345,608 dollars in new funds to 
cover operating expenses of a number 
of Federal Government departments, 
including O.C.D.M. 

The O.C.D.M. will use part of its 
new funds to buy metals and minerals 
for the D.P.A. inventory. On March 31 
this year, the D.P.A. inventory held 
657,713 short tons of aluminium, 
135,780 short tons of copper, 81,300,991 
Ib. of nickel, 79,814,281 lb. of tungsten 
and 2,384,463 long dry tons of metal- 
lurgical manganese. 


Paris 

The Ste Penarroya has decided to 
expand zinc production and_ has 
announced the building of a new 
foundry at Novelles-Godault which 
will come into operation in 1961. The 
new plant will be one of the most 
efficient and modern of its kind, and 
will have a capacity of 35,000 tons per 
year, which is more than double any 
plant now in existence belonging to the 
company. It will produce thermic zinc, 
which is in demand in France. It will 
also operate with mixed minerals such 
as zinc and lead. 

No date has yet been fixed for the 
French atom bomb test, and it will 
take a long time yet. One reason is 
that the plant at Marcoule which pro- 
duced plutonium from uranium is not 
producing sufficient, and the new pile, 
G.3, which came into operation in 
July, will not actually start producing 
plutonium for many months. G.3 is 
still in the experimental stage, and it is 
too early to write what its output is 
likely to be. Its electric power is given 
as over 30 megawatts. It is estimated 
that when G.3 is in operation, G.1, G.2 
and G3 will be producing about 
100 kg. of plutonium per year. 

Duralumin reports that production 
is up in 1959 by about 10 per cent. 
Over the past three years production 
has increased at a rate of 10 per cent 
per year, thanks to extensive invest- 
ments in new installations. A new 
plant at Sainte Genevieve will soon 
come into production. Exports are 
rising, and it is estimated that gross 
figures will show increased business 
around 25 per cent. 
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Metal Prices 
London Metal Exchange 


Thursday 20 August to Wednesday 26 August 1959 
LEAD TIN 


Non-F errous 





COPPER 


£ 
245 
240 
235 
230 


ill! £73 5 


WM £73 0 0 
£792 100 


\£792 10 0 


i £228 5 0 
Il £792 10 0 


dui Sih 


} 
ti} 


220 
215 
210 : : ; 
205 iB Bo & 


Thurs Fri Mon Tue Wed 


740 
730 


Thurs 


Thurs Fri Mon Tue Wed 























Fri Mon Tue Wed Thurs Fri Mon Tue Wed 


Primary Metals 
All prices quoted are those available at 2 p.m. 26/8/59 


. 
76 0 0 


10 
10 
0 


Aluminium Ingots 
Antimony 99-6% 
Antimony Metal 99%.. 
Antimony Oxide 
Antimony Sulphide 


Copper Sulphate .... ton 


12 


— 
~ 
hoe 


24 Selenium 


o coooFf 


Lump 
Antimony Sulphide 
Black Powder 


— 


Bismuth 99-95% 
Cadmium 99:9% .... 
Calcium 

Cerium 99% 


— 
an 


8. 
0 
0 
0 
0 
0 
0 
0 
6 
9 
0 
0 
6 
4 


~ 


Cobalt 

Columbite.... per unit 

Copper H.C. Electro.. ton 
Fire Refined 99-70% 
Fire Refined 99-50% 


to 
to 
“i 


»” 


cou | 


” 


— 
Or ooooccocoeo 


15 

Lead English 
Magnesium Ingots.... 

Notched Bar 

Powder Grade 4 Pe 

Alloy Ingot, A8 or AZ91 ,, 
Manganese Metal.... ton 245 
Mercury 
Molybdenum ..... cco Ib. 1 
Nickel 
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ooo 


Foreign Quotations 


Moooc RK OWAoCcSo 


a 


Silicon 98% 
Silver Spot Bars 
Tellurium 


Electrolytic 

Min 99-99% 
Virgin Min 98% 
Dust 95/97% 
Dust 98/99% 
Granulated 99+ % 109 
Granulated 99-99+ % 122 


* Duty and Carriage to customers’ works for 
buyers’ account. 


120 


» 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium 
fr/kg —<~£/ton 


Canada 
c/lb £/ton 


France 
fr/kg <> £/ton 


Italy 
lire/kg <> £//ton 


Switzerland 
fr/kg <~{/ton 


United States 
c/lb <£/ton 





Aluminium 
Antimony 99.0 
Cadmium 
Copper 
Crude 
Wire bars 99.9 
Electrolytic 
Lead 
Magnesium 
Nickel 
Tin 
Zinc | 
Prime western | 
High grade99.95 
High grade99.99 
Thermic 
Electrolytic 


32.50 23950 


112.00 831 176 


22.50 185 176 224 
220 


1.300 


165 0 
163 0 
975 0 


375 
445 


29.00 238 126 
10.50 86 15 


70.00 578 5 


11.50 9500 
12.10 10000 
12.50 103 26 | 


221 


5 | 2.50 


262 10 


212 10 26.80 
29.00 


120.00 


214 
232 
960 


262 12 6 


96 26 


30.00 
12.00 


2.75 233 17 6 
88 74 17 6 


708 0 | 7.50 637 10 74.00 
885 0 | 9.70 824 12 6 102.50 


11.00 


| 


108 12 6 | 1.05 89 26 12.25 
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Non-Ferrous Metal Prices oninuve) 





Ingot Metals 
All prices quoted are those available at 2 p.m. 26/8/59 
Aluminium Alloy (Virgin) s «a @ *Brass c es &@ a aed Copper -_ 
B.S. 1490 L.M.5 .... ton 210 0 O BSS 1400-B3 65/35 .. ton 152 0 O 10% +6 bd 0066008686 ton 253 0 0 
B.S.1490L.M6.... , 202 0 0 Re “ — ee arcewincnkwneed » 25510 O 
BS. 1490LM7.... 5 216 0 0 BSS 1400-B6 85/15 -. 195 0 0 saline 
-S. 1490 L.M.8 .. » 203 0 0 * osphor 
BS.0LMS.... 5 9800 BCH S4%un..... — __ £et OE » = 
B.S. 1490 L.M.10.. » 2a1 0 O (85/5/5/5) LG2 me Ors 4 188 0 0 
B.S. 1490 L.M.11.... 5, 215 0 0 (86/7/5/2) LG3 ...... ” 199 0 0 Silicon Bronze 
B.S. 1490 L.M.12.... ,, 223 0 0 (88/10/2/1).......... ” 236 0 0 BSS 1400-SBI1 ...... » 235 0 0 
B.S. 1490 L.M.13.... 5, 216 0 0 (88/10/2/4).......... , 249 0 0 
B.S. 1490 L.M.14..... ,, 224 0 0 " Solder, soft, BSS 219 
B.S. 1490 L.M.16.. » 206 0 0 BSS 1400 HTBI1.... ,, 180 0 0O Grade D Plumbers = 297 15 0 
B.S. 1490 L.M.18.... ,, 203 0 0 BSS 1400 HTB2.... ,, 200 0 0 Grade M ‘mn 2S: 
B.S. 1490 L.M.22.. » 210 0 O ae Teee.-3>, oo ae ee (ern si 
Aluminium Alloys (Secondary Nickel Silver Solder, Brazing, BSS 1845 
“7 rie we ° » Casting Quality 12% ,, 228 0 0 Type 8 (Granulated) Ib. = — 
B.S. 1490L.M2.... , 163 0 0 » ee Se .- oe i tle » 
. . - “eee »”»> 18% 248 0 0 
B.S. 1490 L.M.4 .... 5, 178 0 0 sg ” le Zinc Alloys 
B.S. 1490 L.M.6 .... 4, 189 0 0 *Phosphor Bronze rere ton 116 3 9 
B.S. 1400 P.B.1.(A.1.D. Mazak V .......... » 120 3 9 
*Aluminium Bronze ae » 23 0 0 OS eae ~ 126 3 9 
BSS 1400 AB.1...... ton 227 0 0 B.S. 1400 L.P.B.1.... 5, 210 0 0 eS ee » 132 3 9 
BSS 1400 AB.2...... » 206 0 0 * Average prices for the last week-end. Sodium-Zinc........ Ib. a 7 





Semi-Fabricated Products 


Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products. 





Aluminium Brass Lead 
Sheet 10 S.W.G. Ib. 2 8} Condenser Plate (Yel- Pipes (London) .... ton lll 5 0 
Sheet 18 S.W.G. ,, 2 103 low Metal) ........ ton 193 0 0 Sheet (London) .... , 109 0 0 
Sheet 24 S.W.G. ,, 3 1k Condenser Plate (Na- Tellurium Lead .... ,, £6 extra 
Strip 10 S.W.G. ,, 2 8} val Brass) ........ » 204 0 0 Nickel Silver 
Strip wm S.WG. « 2 94 MEE 5s vestavixccus Ib. zs = Sh ane 
Strip 24 S.WG. ,, 211 sg and Strip 7% .. Ib. 3 8} 
Circles 22 S.W.G. = 3 24 Beryllium Copper ire 10 fg cecccccces ” 4 3} 
Circles 18 S.W.G. ,, 3 1% : 
Circles 12 S.W.G. > 3 04 oe i 8 PEST ee ia : 1 4 — Bronze 
eer rr rere a De tn nitencieene. ia 4 03 
Plate as rolled ...... a 2 8 Wi 149 
SID As 5 annie we > 3 2 ql se taste = Titanium (1,000 Ib. lots) 
Wire 10S.W.G. ..-. 2 11% Billet 44” to 18’ dia... Ib. 54/- 55/- 
Tubes lin. o.d. 16 Copper Rod 2” to 4” di an 
SW.G as ; od 3” to ¢ Ha. ..-- 55 5/- 62/- 
eWAIe ere eeevene ” a nig eH ainpeaiees ne on : sy = = on = dia. ,, nly 110/- 
DE 2.604 wkd eee mae on trip - "to: tats » 200/- 75/- 
Aluminium Alloys | AA errr » 20a 5 0 Shert 8’x 2’. 20 gauge 2 85/- 
BS1470. HS10W. oe ” _ Tube, representative 
Sheet 10 S.W.G. ,, 3 1 Locomotive Rods ....  ,, _ average gauge...... 3 300/- 
Sheet 18 S.W.G. ,, 3 34 H.C. Wire .......... 9» _ Extrusions .......... 3 105/- 
a 24 Pa ~ 3 11 _— 
trip 10 S.W.G. ,, oe 
Strip 18 S.W.G. ,, 3 23 Cupro Nickel i DO: cvrtretanasaaes ton 121 15 0 
Strip 24 S.W.G. ,, 3 104 Tubes 70/30 ........ Ib. 3 6; ee Ba nom. 
— HP30M. 
teas rolled...... ss 2 11 2 - 
BS1470. HCI5WP. Domestic gn 
Sheet 10 S.W.G. ,, 3 93 and Forei 
Sheet 18 S.W.G. ,, 2 
Sheet 24 S.W.G. ,, 5 03 Merchants’ average buying prices delivered, per ton, 25/8/59. 
Strip 10 S.W.G. ,, 3 103 
Strip 18 S.W.G. > 4 2 Aluminium £ Gunmetal £ 
Strip 24 S.WG. ,, 4 94 New Cuttings .............. 145 eS ee 175 
BS1477. HPCI5WP. Old Rolled ... wrt eee eee ees 126 Admiralty Re eee a ee 175 
Plate heat treated.. ,, 3 64 Segregated Turnings ........ 99 Comeneedlll ..... 2.6 cceessees 159 
BS1475. HGI1OW. Snes EN Ftc ettet osinerenes 154 
Wire 10 SW.G. 5, 3 104 0 EE PEP eee ere 155 
BS1471. HT1OWP. dita Srpaysmtinkicg le 
Tubes lin. o.d. 16 Heavy SE ae a ie aia es 120 MEE iad iaa cela neeeoarsie 63 
S.W.G, ..-.-..... » J we 8 6—- aRS 114 
BS1476. HEIOWP. 2 id Sf aks Sets os re 147 Nickel 
Sections .......... » 3 14 Collected Scrap ..........0 117 Cuttings ......+-.+eeeeeeee a 
B MII al sinrgS 25 cass aw lhe 139 Amodes «+ se eeeeeeeeeceeee 550 
I cheek jae nara ke oo 110} Copper Phosphor Bronze 
Brazed Tubes........ ” 3 Of Rs iia sea ded aisle Mle are 208 MN fat ornn chameenniec 159 
Drawn Strip Sections _,, —_ iy ee Dee ee 201 PE vc cbevaccsaueewens 154 
0 Fer arree ton 202 10 0 OS EP ere 196 
rs a » 20210 0 | OEE Rear PCN Pape 190 Zine 
Extruded Bar........ Ib. 2 2 2 SEER saree 208 ECO eee ee 74 
Extruded Bar (Pure EE Rican at moan coca 191 BES nike wa ade agpsce vars 57 
Metal Basis) ...... = — CED sth nawienaeseaean 160 SE. shold naskc cams Os 38 
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Financial News 





William Jacks and Co. 

Dividend 15 per cent (same), capital 
distribution 5 per cent (2} per cent dis- 
tribution paid last January) and one-for- 
two scrip issue. Group net profit for 
1958 £123,292 (£156,433). Total net 
assets of £1,682,999 (£1,674,322) include 
net current assets £1,435,256 (£1,466,937). 


Oldham and Son Ltd. 

The 1958-59 group net profit, including 
£5,000 (£15,000) unmrequired tax, fell 
from £236,931 to £171,167. Dividend 
repeated at 17} per cent. General reserve 
receives £22,537 (£72,537), £337,559 
(£311,413) is carried forward. Current 
assets, £1,743,306 (£1,885,029). Current 
liabilities of £1,202,853 (£1,324,917) in- 
clude £569,322 (£504,064) due to bankers. 


New Companies 


The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


Corrosion Consultants Ltd. (630067), 
159 Boundary Road, N.22. Registered 
June 10, 1959. To act as consultants on 
any subject connected with corrosion and 
metal finishings, etc. Nominal capital, 
£100 in £1 shares. Directors: Bernard C. 
Taylor, Lewis H. Staines and John H. 
Nicholls. 


T. G. and W. Wood Pressings and 
Forgings Limited (630199), 2 Lombard 
Street West, West Bromwich. Registered 
June 11, 1959. Nominal capital, £100 in 
£1 shares. Directors: Eustace J. Spurway 
and John W. Dickens. 

Thorn Leon Steel & Metal Agencies 
Limited (630711), 101 Finsbury Pavement, 
E.C.2. Registered June 18, 1959. Nominal 
capital, £1,000 in £1 shares. Directors: 
Rupert W. Leon and Leslie Thorn. 

C. and H. Metal Pressings (Bradford) 
Limited (630722), 13 Stone Street, 
Bradford. Registered June 18, 1959. 
Nominal capital, £500 in £1 shares. 
Directors: Arthur B. Mitchell and Betty L. 
Pooley. 





Interlas Limited (630746), 232 Brom- 
ham Road, Bedford. Registered June 19, 
1959. To carry on business of dealers in 
welding plant and accessories and in 
engineering, machine and other tools, etc. 
Nominal capital, £3,000 in £1 shares. 
Directors: Eric L. Courtney and Harmer 
C. Van Arum. 


Cleveland Metals Limited (631903), 
Zetland Buildings, Longbeck Trading 
Estate, Marske by the Sea, Redcar. Regis- 
tered June 23, 1959. Nominal capital, 
£4,000 in £1 shares. Directors: Noah O. 
Tucker, Darrell Tucker and Wm. Clare. 


G. A. Wainwright and Son Limited 
(631215), Burgess Street, off Sanvey Gate, 
Leicester. Registered June 26, 1959. To 
carry on business of chromium platers, 
electro platers, etc. Nominal capital, 
£5,000 in £1 shares. Director: Peter G. 
Wainwright. 

Roland Grosvenor Workman Metal 
Finishers Limited (631341), 34 Bath Row, 
Birmingham. Registered June 29, 1959. 
Nominal capital, £3,000 in £1 shares. 
Permanent directors: Roland G. Work- 
man, Norris R. Watkins and Bertram 
Westwood. 

Alex. Gill and Co. (Coleshill) Limited 
(631421), 106 Stechford Road, Birming- 
ham, 24. Registered June 30, 1959. 
Nominal capital, £10,000 in £1 shares. 
To carry on business of diecasters and 
die makers, tool makers, etc. Directors 
not named. 

Cradley Plating Co. Limited (631527), 
56-7 Reddal Hill Road, Old Hill, Staffs 
Registered June 30, 1959. Nominal 
capital, £2,000 in £1 shares. Directors: 
Thomas L. Tibbetts, Alfred E. Howell, 
John Jones and Cedric J. Jones. 


P. and H. Metal Products (Kingston) 
Limited (631592), Old Castle Wharf, 
Lower Teddington Road, Hampton Wick, 
Kingston-on-Thames. Registered July 1, 
1959. To take over business of tool 
makers and general engineers carried on 
at Kingston-on-Thames by P. A. H. Pryce 
and A. C. Herbert. Nominal capital, 
£100 in £1 shares. 

G. & M. Partners Limited (631866), 
36-42 Staines Road West, Sunbury, 
Middx. Registered July 3, 1959. To carry 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£210.5.0) 240 
Heavy copper (£201.10.0) 230 
Light copper (£175.5.0) 200 
Heavy brass (£118.5.0) 135 
Light brass (£96.12.6) 105 
Soft lead scrap (£56.0.0) 64 
Zinc scrap (£38.12.6) 44 
Used aluminium un- 

sorted (£96.7.6) 110 

France (francs per kilo): 

Electrolytic 

scrap 

Heavy copper aye 

No. 1 copper wire .. 

Light brass (£122.0.0) 160 

Zinc castings (£51.0.0) 68 

Lead (£69.0.0) 92 
ini (£129.12.6) 173 


(£187.12.6) 250 
(£187.12.6) 250 
172.12.6) 230 


Italy (lire per kilo): 


Aluminium soft sheet 
clippings (new) (£200.15.0) 340 
Aluminium copper alloy (£132.17.6) 225 
Lead, soft, first quality (£75.12.6) 128 
Lead, battery plates (£41.17.6) 71 
Copper, first grade (£215.10.0) 365 
Copper, second grade (£203.2.6) 345 

Bronze, first quality 
i (£197.5.0) 335 


machinery 
Bronze, commercial 

(£170.2.6) 285 
(£138.15.0) 235 


(£126.17.6) 215 
(£132.17.6) 225 

New zinc sheet clip- 
(£65.0.0) 110 


pings 
Old zinc (£50.2.6) 85 
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on business of industrial finishers, 
enamellers, cellulose and paint sprayers, 
etc. Nominal capital, £100 in £1 shares. 
Directors: Stanley E. Mansfield and 
Geoffrey P. J. Roberts. 


Good Design Limited (632014), 12 
Tower Hiil, Bristol, 2. Registered July 6, 
1959. To carry on business of light 
industrial metal workers, metal grinders, 
etc. Nominal capital, £5,000 in £1 shares. 
Directors: Geo. E. Poeton and Francis A. 
McAweeny. 


Light Metal Statistics 


Figures showing the U.K. production, 
etc., of light metals for April, 1959, have 
been issued by the Ministry of Supply as 
follows (in long tons):— 


Virgin Aluminium 
Production 
Imports 
Despatches to consumers .... 


Secondary Aluminium 
Production 
Virgin content of above 
Despatches (including virgin 
content) 


Scrap 
Arisings 
Estimated 
recoverable 
Consumption by: 
(a) Secondary smelters 
(b) Other uses 


Despatches of wrought and cast 
products 
Sheet, strip and circles 
Extrusions (excluding forging 
bar, wire-drawing rod and 
tube shell): 
(a) Bars and sections 
(b) Tubes (i) extruded .... 
(ii) cold drawn .. 
(c) (i) Wire 
(ii) Hot rolled rod (not 
included in (c) (i) 
Forgings 
Castings: (a) Sand 
(b) Gravitydie.... 
(c) Pressure die 


25,653 


9,727 


13,214 


Magnesium Fabrication 
Sheet and strip 
Extrusions 
Castings 
Forgings 





LIGHT METALS STATISTICS IN JAPAN 
(March, 1959) 





Pro- Ship- 
ducti 


Classification SE Ppa <4 





Alumina 


Aluminium 
Primary 
Secondary 

Rolled Products 
Electric Wire 
Sheet Products 
Castings 
Die-Castings 
Forgings 
Powder 


26,857 25,567 








Primary 
Aluminium 
(April) 


ponge 

Titanium 

Magnesium 
Secondary 











THE STOCK EXCHANGE 
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The Market For Industrials Kept Active And Strong 


























DIV. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST DIV. FOR Div. 1959 1958 
CAPITAL OF SHARE NAME OF COMPANY 25 AUGUST FIN. PREV. YIELD HIGH LOW HIGH LOW 
+ 4+-RISE—FALL YEAR YEAR 
é é Percent Per cent 
4,435,792 1 Amalgamated Metal Corporation ... 27/3 49d 9 9 612 0 27/44 23/3 24/9 17/6 
400,000 2/- Anti-Attrition Metal ... = 1/3 4 84 615 0 1/6 1/3 1/9 1/3 
41 303 829 Stk. (€1) Associated Electrical Industries 62/- —9d 15 15 417 0 63/6 54/- 58/9 46/6 
1,613,280 1 Birfield ... 59/6 Td. 15 15 509 59/6 46/9 62/44 46/3 
3,196,667 1 Birmid Industries 82/- +1/- 174 174 45 6 82/- 72/- 77/6 55/3 
5,630,344 Stk. (£1) Birmingham Small Arms 45/- 6d 11 10 417 9 48/3 36/14 39/- 23/9 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% 15/6 5 5 690 16/3 15/- 16/1$ 14/74 
350,580 Stk. (£1) Ditto Cum. B. Pref. 6% 18/104 6 6 670 18/105 17/9 17/44 = 16/6 
$00,000 1 Bolton (Thos.) & Sons We . —~ 3 10 10 518 6 34/- 27/6 28/9 24/- 
300,000 1 Ditto Pref. 5% 15/6 3d 5 5 690 15/6 14/- 16/- 15/- 
160,000 1 Booth (James) & Co. Cum. Pref, 1%, 20/6 7 7 616 6 20/6 20/- 20/44 19/- 
1,500,000 Sex. (€1) British Aluminium Co. Pref. 6% 26/6 6 6 517 6 20/75 18/9 20/- 18/44 
17,247,070 Stk. (£1) British Insulated Callender’s Cables 53/3 1/3 124 124 414 0 57/- 46/3 52/6 38/9 
17,047,166 Stk. (£1) British Oxygen Co. Ltd., Ord. 65/- 4-1/3 10 10 a 65/- 49/3 52/- 28/3 
1,200,000 Stk. (S/-) Canning (W.) & Co. ... 18/6 49d. 25+*24Ct 25 409 16/- 12/3 25/3 19/3 
60,484 1/- Carr (Chas.) 2/74 124 25 415 6 2/74 1/3 2/3 1/44 
555,000 1 Clifford (Chas.) Led. 25/- 10 10 800 24/9 22/6 22/- 16/- 
45,000 1 Ditto Cum. Pref. 6% 16/9 6 6 rE 16/9 15/3 16/-  — 15/- 
250,000 2/- Coley Metals ... 3/- 15 20 10 0 0 4/- 2/105 4/6 2/6 
10,185,696 1 Cons. Zinc Corp.t 67/6 9d 15 183 490 69/3 59/- 65/3 41/- 
1,509,528 1 Davy & United 72/6 4-4/6 30t 20 429 72/6 43/14 87/- 45/9 
6,840,000 5/- Delta Metal 18/-  4.4/- 31t 30 460 18/- 12/- 25/- 17/74 
5,296,550 Stk. (£1) Enfield Rolling Mills Led, as ~ +3. 15 124 559 57/6 36/7} 38/- 22/9 
750,000 1 Evered & Co. 35/9 10§ 15Z 512 0 35/9 30/- 30/- s-26/ 
18,000,000 Stk. (£1) General Electric Co. ... Mw. +466 10 10P 5 53 40/3 30/- 40/6 = 29/6 
1,500,000 Stk. (10/-) General Refractories Ltd. 37/6 +3/6 20 20 2. 2 40/- 32/6 39/3 27/3 
401,240 1 Gibbons (Dudley) Ltd. | oe yo 16} 15 549 66/6 63/6 67/6 = 61/- 
750,000 5/- Glacier Metal Co. Ltd. 8/3 114 114 618 9 9/3 6/7} 8/3 5/- 
1,750,000 5/- Glynwed Tubes 21/6 20 20 413 0 22/9 16/44 18/1$ 12/104 
5,421,049 10/- Goodlass Wall & Lead indusarten 38/9 +3. 13} 18Z 3 46 38/9 28/74 30/9 17/3 
342,195 1 Greenwood & Batley 105/- 30 20 514 3  108/3 75/- 57/9 45/- 
396,000 5/- Harrison (B’ham) Ord. a 17; 15 486 20/- 14/114 15/9 = 11/6 
150,000 1 Ditto Cum. Pref. 7% 19/3 7 7 756 - _ 19/9 18/44 
1,075,167 5/- Heenan Group . 10/6 10 10¢ 415 6 10/6 7/6 9/74 = 6/9 
236,958,260 Sek. (€1) Imperial Chemical denies 40/- 12Z 10 400 40/3 33/9 38/- 24/3 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% 17/9 5 5 512 9 17/9 16/- 17/14  16/- 
14,584,025 ee Internationa! Nickel ... —— —2 $2.60 $3.75 212 0 187% 1544 169 1323 
300,000 1 Johnson, Matthey & Co. — ‘Pref. 5% 16/3 -6d 5 5 630 16/3 15/44 16/9 = 15/- 
6,000,000 1 Ditto Ord A = 1/6 +4/- 12D 10 317 0 42/- 29/74 47/- = 36/6 
600,000 10/- Keith, Blackman 30/- 174€ 15 516 9 30/3 25/- 28/9 15/- 
320,000 4/- London Aluminium ... 5/9 10 10 617 6 6/9 5/3 6/- 3/- 
765,012 1 McKechnie Brothers Ord. “1j- —3d. 15 15 7 4643 45/- 41/- 45/- 32/- 
1,530,024 1 Ditto A Ord. ‘ds 38/9 15 15 714 6 43/6 38/9 45/- 30/- 
1,108,268 5/- Manganese Bronze & Brass ... 14/3 203 20 763 16/3 13/9 14/14 8/9 
50,628 6/- Ditto (74% N.C. Pref.) 6/- 7; 74 710 0 - a 6/3 5/6 
13,098,855 Stk. (£1) Metal Box 58/6 +2/3 11 1 315 3 60/44 44/75 73/3 40/6 
415,760 Stk. (2/-) Metal Traders ... 11/9 4.4/3 50 50 810 3 11/9 8/44 9/- 6/3 
160,000 1 Mint (The) Cirmiaghem 27/6 +1/- 10 10 7 ¢s 27/6 22/- 22/9 19/- 
80,000 5 Ditto Pref. 6% 70/- 6 6 811 6 75/6 69/- 83/6 69/- 
3,705,670 Stk. (£1) Morgan Crucible A = 55/3 9d, 10 10 312 6 54/6 43/6 45/-  —-34/- 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. 18/3 St 54 606 18/6 17/6 18/- 17/- 
2,200,000 Stk. (£1) Murex .. 46/3xd —3/- 15 174 699 51/- 41/- 58/9 46/- 
468,000 5/- Ratcliffs (Great Bridge) i 11/6 10R 10 23 3 11/6 9/6 11/14 6/1045 
234,960 10/- Sanderson Bros. & Newbould 40/- 25 20 650 40/- 27/9 27/3 24/6 
1,365,000 Stk. (5/-)  Serck ‘ a... 42h. 15 174 3 5 3| 23/- 18/- 18/74 11/- 
6,698,586 Stk. (€1) Stone-Platt industries 51/6 +41/- 15 15 512 3 53/6 42/6 45/6 22/6 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref. 17/6 —6d. 5+ 54 659 18/- 15/104 16/3 12/74 
18,255,218 Stk. (£1) Tube Investments Ord 90/- +1/- 17} 15 317 9 91/6 72/- 86/- 48/44 
41,000,000 Stk. (£1) Vickers 32/- 10 10 65 6 37/- 29/9 36/3 28/9 
750,000 Stk. (£1) Ditto Pref. 5% 7 15/- 5 5 613 9 15/03 14/3 15/9 14/3 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free 22/- *5 *5 615 3A 22/74 20/6 23/- 21/3 
2,200,000 1 Ward (Thos. W.), Ord 98/6 +3/- 20 15 o3 98/6 83/- 87/3 = 70/9 
2,666,034 Stk. (£1) Westinghouse Brake ... 44/6 +1/6 10 10 410 0 47/- 39/9 46/6 = 32/6 
225,000 2j- Wolverhampton Die-Casting 10/14 30 25 518 6 10/6 8/84 10/14 7/- 
591,000 5/- Wolverhampton Metal 31/- 4.3/3 274 274 489 31/6 21/6 22/9 14/9 
78,465 2/6 Wright, Bindley & Gell 7. 20 20 72° 7/- 4/114 5/44 2/9 
124,140 1 Ditto Cum. Pref. 6% 13/9 6 * 814 9) 13/9 13/6 13/- 11/3 
150,000 1f- Zinc Alloy Rust Proof 3/9 4.34. 27 40D 740 3/9 2/9 3/14 2/74 
*Dividend paid free of Income Tax. incorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. t and 100% Capitalized issue. @ The figures given 
relate to the issue quoted in the third column. A Calculated on £7 8 9 gross. Y Calculated on 114% dividend. \|Adjusted to allow for capitalization issue. 
E for 15 months. Dand 50% capitalized issue. Zand 50% capitalized issue. B equivalent to 124% on existing Ordinary Capital after 100% capitalized 
issue. And 100% capitalized issue. X Calculated on 174%. C Paid out of Capital Profits. & and 50% capitalized issue in 7% 2nd Pref. Shares. P interim 
dividend since reduced. § And Special distribution of 24% free of tax. R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. 
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tYrssp 


! 

hy Have you a diecasting problem? 

| We have made a close study of 
( diecasting from all aspects over the 


course of many years—so make your 


problem our problem, and come 
G ! 1S straight to the ‘seat of learning” 
or BIRMINGHAM 


‘n ZINC BASE AND 
ALUMINIUM ALLOYS 





GILLS PRESSURE CASTINGS LTD., 215 TYBURN ROAD, ERDINGTON, BIRMINGHAM 24 Telephone: | 





A. 


a 7 ve 
don’t /> 
q) 
dump } They will collect all your works’ accumu- 
, lation of non-ferrous scrap metals (zinc, lead, 
your q brass, tin, aluminium, bronze etc.) 
\ Any quantity — anywhere. 
scrap 


metal 


sell it to ~ 


AUSTINS 


E. AUSTIN & SONS (LONDON) LIMITED - HACKNEY WICK, E.9 - Tel: AMHflerst 2211 






















GUNMETAL BRASS 


PHOSPHOR BRONZE 
LEAD BRONZE 


ALUMINIUM 
BRONZE 


MANGANESE 
BRONZE 


SILICON 
BRONZE 


NICKEL 
SILVER 


BRAZING 
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600 Group Service 


to the 


POWDER METALLURGY 
INDUSTRY 








——— 














A.D. & ADMIRALTY 
APPROVED 


woseecro PUPAE SIL aL 
SCRAP METALS co, LTD. é 


BARFORD ST BIRMINGHAM, 












Telegraph Address Turnings’’ Birmingham 


Telephone: Midland 0645 





| Autom 
THE 


ue 


= ComPramits 

















We are suppliers of 


d plant, ©-8: mechanical and 
e , 


specialis : Pim 
hydraulic presses.sincering furnaces 

and sieves. 

a Powder, Elec- 


i n 
> Atomised lro . . 
Powder and Stainless Steel 

n 


‘ ectro- 
neering and el 


“Sintrex’ 
trolytic Iro , 
Powder for eng! 
magnetic components. 
Agency for DORST 


pei atic Metal Powder Press. 





SONS AND COMPANY LIMITED 
Wood Lane, London, W.12. 





Te‘ephone: Shepherds Bush 2070 Te'egrams: Coborn, Telex, London 



















BUYERS OF NON-FERROUS 
SCRAP RESIDUES ORES 


SELLERS OF GRADED 
SCRAP & REMELTED 
SPELTER 











Head Office: 
COLONIAL HOUSE, MINCING LANE, LONDON, E.C.3. 


Telephone: MANsion House 0853/4/5 


ST. HELENS 





- 


" SMELTING 
COMPANY LIMITED 


RAVENHEAD WORKS 
LANCASHIRE 
















Telephone: St. Helens 2217/8 








Telegraphic Address :- EPPENLECO, TELEX, LONDON. Telex No. 24326 





















Telegrams: HELENA St. Helens 
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GEORGE ROLLING MILL 
ENGINEERS AND | joneL STREET FOUNDRY 
N E HEAVY IRON BIRMINGHAM 3 
LTD. FOUNDERS Telephone: CENtral 1003-4 


Manufacturers of 


ROLLING MILLS 
SHEARS 

COILERS 

INGOT MOULDS 
TURNTABLES 


for the non-ferrous 
Metal Industry 


REDUCTION 
GEAR UNITS 
TO TRANSMIT 
UP TO 200 H.P. 


MACHINE 
MOULDED 

GEAR WHEELS 
UP TO 14 ft. DIA. 


GENERAL IRON 
CASTINGS UP 
TO 6 TONS 














NOW WILL YOU THROW AWAY YOUR PLUNGERS! 


and write at once for samples 
and details of the new 


SELF PLUNGING 
DEGASSING AND 
GRAIN REFINING 
TABLETS NO. SS6 


No plungers required. 

Suitable for use on all 

alloys except those with 

high silicon content. 
Cheaper than conventional methods of grain re- 
finement. 100%, efficient. 


Park Rd, Hockley, Birmingham, 18 
FO a hs DRY FLU wg Jelegrams: “‘ALBRIT"’ Birmingham Telephone: NOR 4264 


NOR 1642 
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ORIGINAL & LARGEST MAKERS 
of 
EXTRUDED METALS 


FASTEST MACHINING MOST RELIABLE BRONZE 
RODS IN THE WORLD e AND OTHER ALLOYS 























REGISTERED TRADE MARKS 
“DELTA,” * DELTOID,” 
“DIXTRUDO” & “DIXTAMPO” 


The DELTA METAL 
Co. LTD. Fr 
LONDON & BIRMINGHAM ge 











IMPORTS EXPORTS 


M.C. ENGERS DAVIES & CANN 
LIMITED LIMITED 
LONDON PLYMOUTH 


FOR ALL GRADES OF ~ THE WEST COUNTRY’S 
NON-FERROUS LEADINGMERCHANTSIN 
IRON, STEEL AND 

SCRAP NON-FERROUS 
METALS SCRAP METALS 


4 
| 


AND RESIDUES 


40 JASMINE GROVE FREEMAN’S WHARF 
PENGE CREMYLL ST., 
LONDON « SE20 PLYMOUTH 


1 ae ee Gee On 6 ee Be ef DB ) 
128-132 SALTLEY ROAD, BIRMINGHAM 7 
Telephone: ASTon Cross 1351-2 






































DMIRALTY LISTS OF APPROVED SUPPLIERS 





ALEXANDER 
METAL 






BROAD LANES 
BILSTON - STAFFS 
TEL: 41 


L: 41964-5-6 
Telegrams: INGOTS BILSTON 
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POLISHING 
COMPOSITIONS 


AVAILABLE IN BARS IN THE 
WATER COOLED FOLLOWING SIZES 


MOULDS ax Vx" 

4’x1"x«2’ 

8" x2" 2" MOPS, FELTS, 
8"x2"x 4’ CHEMICALS, ANODES, 
12” 2" 2" POLISHING LATHES, 


12°x 2x4 RECTIFIERS, ETC. 
x2 Kz 
14° 2" 4" 


GRAUER & WEIL LTD. 


EST. 1892 
Hardwick Street, 


Clerkenwell, 
London, E.C.1. 


Phone: TERMINUS 2434 (2 lines) Grams: “GRAUERS SMITH, LONDON” 








NRP 





We are buyer's of 
cadmium 


scrap 


The illustration shows a book type 
Water Cooled Mould for casting 
slabs of non-ferrous metal. Can be 


supplied as a Static unit or mounted eee ARARARF EF Mea IRININIRF PUM NINSS 


JOHNSON & SONS’ 
SMELTING WORKS LTD. 


(Late John Johnson 1743) 
Also manufacturers of Water Cooled Billet Pe LPL Ad tal tal tale a tA id al tal elie 


Casting Machines. CREEK WORKS, BRIMSDOWN, 
ENFIELD MIDDX. 


Telephone: HOWard 1677 


A ® COMPANY Telegrams: Cauterism, pm 
104 Spencer Street, Birmingham 18 
(Telephone: NORthern 1275 


on trucks or turntables to suit 


individual requirements. 


PVPNRANA REM 
Perururwrsrs® 


a 





BROOKES (OLDBURY) LTD. 
OLDBURY, BIRMINGHAM England 


Refiners and Dealers in 
Telephone: Broadwell 1294 Telegrams: Brux, Oldbury the Precious Metals 


Smeiters and Metallurgists 


Melters to the Bank of 
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R. J. COLEY & SON (Heunsiow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 



































R. J. COLEY & SON R. J. COLEY & SON R. J. COLEY & SON 
(NORTHERN) LTD (BRISTOL) LTD (SWINDON) LTD 
King Street, Dukinfield Deep Pit Road, 112 Oxford Road, 
Tel.: Ashton-U-Lyne 3664 St. George, Bristol, 5 Stratton St. Margaret, Swindon 
Stoneygate, Preston Tel: Preston 57621/2 Tel.: Bristol 56307 Tel.: Stratton St Margaret 2164 














H. A. FOSTER 


i (CHERTSEY) LTD 
COLEY UTILITIES LTD Mead Lane, Chertsey 
North Drive, Hounslow Tel.: Chertsey 2196 
Tel.: Hounslow 9720 


























**Members of the National Association of Non-Ferrous Scrap 
Metal Merchants.”” 


METAL MERCHANTS 


‘SILVER WEIGHT See 
Unune RECORDING ameter Panel ! 


























Ensures correct deposit and pre- IN MODERN INDUSTRY 
vents waste by overpliating. A Comprehensive Survey hy 29 Specialist Contributors. 
General Editor W. E. Benbow, late Editor of IRon & Steer. Specifies the 
when required weight of silver is Steels best used in various engineering applications (bearing in mind the 
deposited. present need for economy), describes their general and special properties 
and how they may be surface finished for anti-corrosive and other 
Calibrated in pennyweight or in purposes. This work—the latest, most comprehensive and authoritative 
on the subject—comprises 562 pages with 260 illustrations, and has | 
a foreword by Dr. H. J. Gough, c.B, MBE., 
M.1.MECH.E., F.R.S. 


42s. net. By post 43s. 9d. | 


Obtainable at all booksellers. Published by:- 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 | 





da as 












Gives warning and breaks circuit 












































Pate 







We are second to 
none {Or our cash on 
collection buying of all : The 


oes FeAOUNG x: sek Bee are 
SCRAP METALS AP Co. LTD 


MARY ANN ST., WOLVERHAMPTON 
Therefore when Selling PHONE: WOLVERHAMPTON 26017-8 
Contact 






SERVICE 





CIVILITY 










SATISFACTION 


FULL CASH SETTLEMENT ON COLLECTION . 
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Trade Discounts: Details upon application to ‘Metal 


METAL INDTRY == e 


proprietors retain the right cto refuse or withdraw 
CLASSIFIED ADVERTISEMENTS 


Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/— for registration and forwarding 
replies. ‘‘Copy'’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 





“‘copy"’ at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors, 





APPOINTMENTS VACANT 
HUNTS. FPUCATION (JOMMITTEE 


FLETTON SECONDARY MODERN SCHOOL 
(PETERBOROUGH) 
PPLICATIONS are invited from suitably 
qualified teachers for appointment as Metal- 
work Master at thic: newly re-organized school of 
about 700 pupils. Forms of application may be 
obtained from the undersigned and should be 
returned duly completed as soon as possible. 
N C. CURREY, 
Director of Education. 
Gazeley House, 


HUNTINGDON. [7826 





W ORKS MANAGER (A LUMINIUM) 


REQUIKED 
Northern Ingot Manufacturers 

[NVITE. applications from men capable of 

organizing and maintaining efficient produc- 
tion. The applications will be seen by the 
Directors only who will seek an_ executive 
suitable to become General Manager (Aluminium) 
next year and later Managing Director. Letters 
giving enough detail to enable a short list selec- 
tion are to be addressed to ““The Chairman 
Box 4365, c/o Metal Industry. [7829 





W ORKS Manager ; 
Copper Alloys Strip Mill. 
only be seen by managing director. Box 4620, 
c/o Metal Industry. [7836 


N ETALLURGIST required by Manufacturers 
+ 0° copper-base alloy ingots. Permanent 
executive post Pension scheme Excellent 
opportunity for suitable applicant. Box 4621. c/o 
Metel Industry. {7837 


METAL -LURGIST required for the Divisional 
i Latoratory. Experience in the production 
of steel forgings desirable. Applicants should 
have a degree or equivalent qualifications. Apply: 
High Duty Alloys Ltd., Windsor Road, eo 
(CHEMIST required in laboratory engaged in 

electroplating and other metal finishing inves- 
tigations. Super- 
annuation scheme. Send 1 details, incluaing 
age, qualifications and present salary, in con- 
fidence to the Secretary, PERA, Melton 
Mowbray, Leics. {7835 


PRODUCTION Engineer required for an old- 
establisiied Brass and Copper Tube Mill, 
Birmingham area. Applications are invited from 
qualified Production Engineers around 35 years 
of age who have shop management experience 
covering Work Study, Production Planning and 
Control, Materials Hand:ing and Machine Load- 
ing, and who possess a sound practical knowledge 
of modern non-ferrous tube production. Prospects 
for advancement, pension scheme, etc,. Our staff 
are aware of this vacancy. Reply to Company 
Secretary, Box 4937, c/o Metal Industry, stating 

qualifications, experience end present salary. 
[7838 


required for Brass and 
Applications will 


Excellent — conditions. 
ul 


CAPACITY AVAILABLE 


HEET Metal Work, Metal Spinning, Deep 
\” Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15°. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works. 
Fenton Road, Halifax. (0019 





CAPACITY AVAILABLE 


K ELLERING and Cam Profiling Capacity up 
to 8 ft. x 6 ft., or 6 ft. diameter. 
ARMYTAGE BROS. (KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tei. 
Knottingley 2743/4. 0001 


MACHINERY FOR SALE 
3°-HUGH ROLLING Its 


ONE 3-high Rolling Mill, rolls 15” diameter 

x 36” face, mounted in Timken bearings, 
complete with pinion housing, reduction gear 
box, 150 h.p. motor and starting equipment. — A 


TIME RECORDERS 


ACTORY Time Recorders. Rental Service. 

Phone Hop. 2239. Time Recorder Suppl 
and Maintenance Co. Ltd., 157-159 Boro: 
High Street, S.E.1. [0014 


BOOKS 


peat aisumcsce. Progress, 2 & 3. One 

of the most time- -consuming tasks for the 
more advanced metallur student and research 
worker is “searching literature.” In these 
critical reviews, members of the staff of The 
Royal Technical College, Glasgow, not only 
review the existing work to date, but also discuss 
its relative value, so making their survey infinitely 
more valuable. As in the second series of critical 





spare motor and spare bearings are also a 
In excellent contin, ready for putting into 
operation. For further details and price apply 
The United Wire Works Ltd., Granton, 
Edinburgh, 5. (7809 





RAYSHAW Gas Fired Bale Out Melting 
Furnace, wane temperature 1,000°C. 
Capacity 400 Ibs. lete with instr Qn 
RAYSHAW Gas Fired Vertical Hardenin 
Furnace, working temperature 650-1,000°C. 
Gas consumption veces a cu. ft. per hr. 
Complete with instrumenta 
W ITEFIELD MACHINERY & PLANT 
LIMITED, Cobden Street, Salford, 6. Tel: 
Pendleton 4746. (7832 





HEAT TREATMENTS 


EAT Treatment. A.L.D. Approved, all 
wrought and cast Light Alloys. Large sizes 

a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 


PLANT FOR SALE 


N2: 30 Speedmuller for sale, batch size out of 
mill 3 cubic feet, 1950 model, good condition 
and running order. Apply Kay and Co., 
(Engineers) Limited, Blackhorse Street, Bolton, 
Lancs. (7813 


SCRAP METAL (SALE & WANTED) 
B. J. P®®®Y * Co. ZT. 


Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf ind Scrap 

and all Non-Ferrous Metals. 
Tel: Midland 5986-7. {0013 





—— Grindings, bi aaa and Scrap 
uired. Top prices pai 
ITCHAM GMEL TERS a TD. 


REDHOUSE ROAD, 
CROYDON, SURREY. 


Tel.: Thornton Heath 6101-3. [0007 





ICKEL and High Nickel Content Scrap 
wanted. ‘“Nimonics,” Fe ms ” “Monel, 
etc. Offer for best — to N son & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 7 27491. foot 





iews, the third volume presents a reasoned 
survey of the current state of research knowledge 
on various aspects of reg Seven articles 
by leading authorities present the information in 
concise, easily readable form. 
Series Ul, 4s. 6d. post free. 
leading booksellers, or direct from Iliffe and Sons 
rm Dorset House, Stamford Street, London, 


AS gm and Cu A P 

to tl S Fechadguene By C. G Ba ar 
M.1.Mech.E., M.Inst.W. A comprehensive text- 
book roviding practical information on almost 
the whole range of — s welding and 
cutting equipment, thod In- 
valuable to the practical welder “as well as to 
those responsible for s Ww and cutting 
operations involved in fabrication and repair 
of industrial equipment. Price 15s. net. By post 
16s. Od. From all booksellers or from The Pub- 
lishing wn Dorset House, Stamford Street, 
London, S.E.1. 





PEs Brazing. By H. R. Brooker 
E. V. Beatson, B.Sc.(Eng.), A.M.LE.E. 
The di full-1 study of this subject. Covers 
in detail all ern brazing methods, including 
torch, furnace, — frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special ti ues necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By ar eon 36s. 6d. from The Publishing 
) ¢ rc jouse, Stamford Street, London, 


Ji mee of Industrial Ele lati: 
econd Edition. @ EB. A. Ollard, A.R.C. 
FRIC. F.I.M., and E. B Smith. Facts, figures 
and formulae for’ all who design, erect, maintain or 

elec nt, and for laboratory 
workers who Seat with plating solutions. Includes 
sections on water and drainage, purification of 
solutions, ay “yo ~ and ventilation in 
plating shops, and the special problems of costing 
in such shops. 35s. net from all ry 
By post 36s. 5d. from Iliffe & Sons Ltd. 
House, Stamford Street, London, S.B.1 


ting: Practical a ~ 





separate 
item or function being —- Tg = the order in 
which it arises in practice. The book provides 
experienced production Sones ee | with an 
tunity to compare different eo 
12s. 6d. net. By 13s. 5d. eke 
or from The ts Dorset House, 
Stamford Street, London §S. 





FACTORY CLEARANCES 
SCRAP IRON STEEL & 
NON-FERROUS METAL MERCHANTS 


s THIS 


& CO (GREENWICH) LTD 


IRON WHARF ae 
EAST GREENWICH S.E10 


ONE OF THE FIRST SCRAP METAL 
MERCHANTS IN THE COUNTRY 


EST. 1834 


ANCHOR 








Telephone: AST. 
Telegrams: “Levick, ae Sireningham” 


JOHN LEVICK, Ltp 


METAL SPINNING WORKS 
Alma Street, ASTON, BIRMINGHAM 


Patentees and Manufacturers of High-class 


METAL SPINNINGS 
IN ALL METALS 
Patent Specialities in Metallic and Earthenware Sanitary 
Appliances, etc., for Railway Carriages, 
Ships’ Cabins, etc. 


wrens eee 1840 




















INDEX TO ADVERTISEMENTS 
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Coley & Son (Hounslow) Ltd., R. J 22 
~~ ee Zinc Corporation (Sales) 
td. n 16 


Delta Metal Co. Ltd., The Jones Ltd., George 





Electro-Chemical Eng. Co. Ltd. Levick Ltd., John 








Page Page Page 
Alexander Metal Co. Ltd. 20 Elton Levy & Co. Ltd. . 18 McKechnie Bros. Ltd Outside front cover 
Associated Lead Manufacturers Ltd 4 Engers Ltd, M. C.. 20 Monometer Manufacturing Co. Ltd. 
Association of Light Alloy Refiners & Inside front cover 
Smelters 24 Morris Ltd., B. O. 13 
i & Sons (London) Ltd., E. 17 
uxiliary Rolling Machinery Ltd. : 
: . Farmer-Norton & Co. Ltd., Sir James .. 12 
Inside back cover Foundry Flux Ltd. ; 19 
Frost Ltd., N. T. 24 Platt Metals Ltd. 14 
Friestman Ltd., T. J. Inside front cover 
Barrow Quarries Ltd. 24 
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THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


ALL 
FINISHES 


FULLY 
APPROVED A.1.D. 











all types of 


INGOT MOULDS 


for non ferrous trade 

made from best hematite iron 
accurately cast to fine limits 

or machined to specification 
delivered to any part of Great Britain 
or exported abroad 


BARROW HEMATITE STEEL 
CO. LTD. 
BARROW IN FURNESS 





Tel: 2468 





Grams: Hematite 






















Get the Best 


from 


Aluminium 
Casting Alloys 












With the help of 








our free technical 






advisory service 


ASSOCIATION OF LIGHT ALLOY 
REFINERS AND SMELTERS 


3 ALBEMARLE STREET, LONDON, W.1. 
Telephone: MAYFAIR 2901 
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AUXILIARY ROLLING MACHINERY LTD—tiPton 2617/18/19 


INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 
MACHINERY 








ae 


WITH 4)” DIA. AND 3” OIA. 
ROLLS, COMPLETE WITH AUTOMATIC 
LUBRICATION. 


CAPACITY :— 6” WIDE -040” TO -375” 
THICK. SPEED:— 100 FEET PER 
MINUTE. 


I2 ROLL FLATTENING MACHINE 








Copper, Brass 
and Aluminium 
in 
Sheets, Tubes, 
Rods and Wire 


DELIVERIES FROM STOCK 


T. W. YOUNG LTD. 


105 GOSWELL ROAD, E.C.1 


Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. 











METALLURGICAL POLISHING 
& LAPPING MACHINES 


SELF-CONTAINED WITH 
ELECTRIC MOTORS. 


DISCS AND CLOTHS EASILY 
INTERCHANGED. 


A BOON AND A TIME-SAVER 
TO THE METALLURGIST. 


SINGLE & TWIN 
TABLE MACHINES 
AVAILABLE FOR 
EARLY DELIVERY 


FULL DETAILS ON REQUEST TO MAKERS:- 


E. W. JACKSON & SON LTD. 


CHESWOLD WORKS 
DONCASTER 
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A 
PROBLEM 
TO 
PONDER 


Many foundry problems—no less than 
chess problems—are often complex 
and challenging. If you are sometimes 
confronted with such problems, here 


are a few facts to ponder. 


As the oldest firm of Ingot Makers in the 
world our business and reputation has been 
built up by helping our customers to solve 
their many problems. We like to be certain, 
in the first place, that the alloys they buy 
from us are exactly the right type and the 
right grade for the job in hand, whether it 
be a railway bearing, a marine propeller or 
a church bell. 


Secondly, the handling of many alloys calls 


for highly skilled techniques, and here again 


A 
y | oa 


COHEN 
$8, WATERLOO PLACE, LONDON,S.W.1 


TELEPHONE: WHITEHALL 6953 Telex No. 23111 Cables: Cohen, London, Telex 


& CO. 


For chess enthusiasts this is an actual problem 
to solve. White to move and mate in three 
moves 


the expert advice of our metallurgists and 
chemists is freely and gladly available to 


our customers. 


In short, the unsurpassed quality of our 
World Famed Ingots is backed up by a 
personal service which is second to none. 
And our prices ? Well, as the Irishman so 
wisely remarked: ‘The best is always the 


cheapest’’. 


LTD. 











